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Satellites Study 
Stars Obscured 
By Atmosphere 


Kaman K-1 125 Helicopter 
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O Clearance: 



O Grip coverage: 1/16 Inch 
Counterbare absorbs mat 
ness variation. 

© Progressive tightening: Hi-Lok 
cannot over-torque. The driving sec- 
tion separates at pre-established 


mgs: Hi-Lok is as much 
39% lighter than conventional AN 
■It. nut, washer combination. 


w smaller wrench 


use adds to time savings. Accu- 
rate, automatic torque control 
IS incorporated by means of a 
closely controlled shear groove 
in the Hi-Lok collar. Available in 
a wide rangeof sizes and mate- 
rial combinations. The Hi-Lok 
is produced with the accepted 
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IDEA: Boost a missile's range and payload, too 


Cutting inert motor weight is one of the fastest ways 
to increase a missile's range or payload. It’s not easy 
. . . but it can be done. And 14 years ago, GAC— Goodyear 
Aircraft Corporation -started working on an idea that 
would do it. 

The idea : Filament winding — a technique brought to a 
fine art by GAC ... a technique being used today by GAC 
to make Polaris first stage rocket motor cases. 

Filament winding offers many advantages — strength, 
lightness, reliability and, most importantly, higher 


strength-weight ratios. Pi'oof? The Polaris cases we 
make are as much as lighter than steel cases of the 
same strength. 

GAC can also wind nozzles, liquid propellant tanks, pres- 
sure vessels, ultra-large booster cases and similar prod- 
ucts. If you need talent in these areas — or help with 
advanced systems and technology, aerospace support 
equipment, electronic subsystems. lightweight struct- 
ures, or missile requirements-write: Goodyear Aircraft 
Coiporation, Dept. 914AV, Akron 15, Ohio, or Litchfield 
Park, Arizona. 
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MICROMINIATURIZED IN 76 HOURS! 
with RCA Micromodules 

,.and backed by over 100,000,000 element hours of life-test experience 


S THE BREADBOARD-TO-OPERATION 
RECORD RCA ACHIEVED FOR THIS AVIONICS 
ASSEMBLY WITH RCA MICROMODULES. 

o^RCA^MicromlSlulM and fhe Vide r^go 
of available microclemenls-made the comptcie 

struotion lo working Micromodule circuits. Here's 
tbe background of proof ihai makes RCA Micro- 
modules loday's answer lo micromioiaiuriraiion: 
PROVED RELIABILITY; Over 100.000,000 elemenl- 
hours of icsting have been logged under Ihc RCA 
Micromodule Rellabilily Program. Operaling life 
lesls dcmonslroic a mean lime between failures for 
RCA Micromodules greater than .SfiO.OOO hours for 
a ten-part Micromodule or a failure rate per part of 

subjected to a series of military-grade temperature- 
cycling tests.) 

BROAO CIRCUIT CAPABILITY; Under RCA v broad 
experience in Micromodule production over 200 
basic circuils have been designed, built and tested. 
And new circuits are constantly being added. For 
example, five new computer Micromodules uriltaing 
silicon transistors nnd diodes arc now available 
from slock. The RCA Micromodule concept Is 
highly compatible with aniteipalcd advances in 

WIDE APPLICATIONt RCA Micromodules hove 
been designed inlo militarv FM receivers, a general- 


LOWER COSTSt If you are f 
lions as well as microminiali 

CALL TODAY: L 


r literature, write RCA Semiconductor 
and Materials Division. Commercial Engineering, 
Section MAIO-4, Somerville, N. J. 
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J/Thc Most Trusted Name in Electronics 


Marnmimm 


AEROSPACE CALENDAR 


Oct 29-Fourth Annual Western Tedinica 
Conference, American Institute of Elec 
trical Engineers. Diltniore Hotel 


)ct. I9-3O— Aerospace 


Power Confer- 
... Fort Shelby Hotel. Detroit, 
Sponsor; Aerospace Division, 

n Large Rockets, In- 
ospace Scicr"" 
Dorado Inn, Sacramento, Calif. 

Oct. 29-31— Symposium on Dynamics of 
Manned Lifting Planetaty Entiy, Phila- 
delphia, Pa. Attendance limited: for in- 
formation; Sindaire M. Scala, General 
Chairman. Room M7023A, General Elec- 
tric Co., MSD, Valley Forge Space 
Technology Center, Box 8555, Philadel- 
phia 1, Pa. Co-sponsor; AFOSR. 

Oct. 29-Nov. l-58th Meeting National 
Aerospace Standards Committee, Aeto- 

£ cc Industries Assn., Ko Ko Motel. 
;oa Beach. Fla. 

Oct. 29-Nov. 2-22nd National Convention, 
Society for Nondestructive Testing. Com- 
modore Hold, New York, N. Y. 

Oct. 29-Nov, 2-World Metal Show & Na- 
tional Metal Congress, American Society 
for Metals, Coliseum and Hotel Biltmore, 
New York. N, Y. 

Oct. 29-Nov. 2— International Symposium, 
"Basic Environmental Problems of Man 
in Space." UNESCO House, Paris, 
Fiance. Sponsors: International Astro- 
nautical Fedcrationt Inteniational Aca- 
demy of Astronautics. 

(Continued on page 7 ) 




Miniature AOASTAT* time /delay/relay 
offers more features than ever before! 


Outstanding reliability, high repeat accuracy, small size. These fea- 
tures make uteimproved Miniature acastat time/delay /relay the ideal 
tim^ instrument for aerospace applications. 

The new acastat offers design engineers a combination of advan- 
tagesnever before available in a single timer package! Repeat accuracy 
is ±5S. Ambient range has been increased to +180F. And, gold-bonded 
contacts handle up to 10 amps, ac or dc. with greater reliability and 
longer operating Iffe. 

Ease of adjustment is another feature. The exclusive acastat dial 
head is used to set time delay. Nine models provide a total span from 
.03 sec. to 3 min.— with delay on pull-in or drop-out. Pneumatic timing 
provides repetitive accuracy independent of voltage variations or am- 
bient changes. 

A variety of mountings, terminal types and operating voltages pro- 
vide flexibility. Supplied in hermetically-sealed 
or unsealed housings to meet all applicable mili- 
tary specifications. 

Since its introduction in 1956, the miniature 
ACASTAT has been specified by every major aero- 
space contractor. To find out more about this 
superior timing instrument write acastat— lead- 
ing producer of time/delay/relays for over 30 
years. Department M3-110. 

AGASTAT 

TIMING INSTRUMENTS 

e ELASTIC STOP NUT CORPORATION OF AMERICA 
ELI2ABETH DIVISION a ELIZABETH, NEW JERSEY 
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Look to PARSONS SYSTEMS ENGINEERING 


Research and Development, Validation Testing, Procurement, Reliability Analysis, Electronics, 
Construction, Manufacturing, Personnel Training, Operation, Maintenance, Architect-Engineering, 
and Management of Systems Projects are provided by Parsons. .. singly — or in a package. 


Parsons combines resources, services and teamwork to provide you with total systems capability, single 
source responsibility, no matter how big or small your project may be. 


THE RALPH M. PARSONS COMPANY 


ENGINEERS • CONSTRUCTORS 

10$ ANGELES/NSW YORK 


AEROSPACE CALENDAR 

(Continued from page 5) 

Oct. SO— Supersonic Commercial Transport 
Metals Symposium, Metallurgical Society, 
Statler-Hilton Hotel, New York, N. Y, 
Oct. JO-Sl— National Conference on Space- 
borne Computer Engiiiccriiig, IRE. Dis- 
neyland Hotel, -Anaheim, Calif. 

OcL JO-Nov. 1-Eighth Tri-Service Confer- 
ence, Armour Research Foundation. Chi- 
cago, III. Sponsors; U. S. Army, Navy 
and Air Force. 

Oct. 31— Symposium; Oxidation of Tung- 
sten and Other Refractory Metals, Statler 
ililton Hotel, New York, N. Y. Sponsors; 
Metals and Ceramics Laboratory. Aero- 
nautical Systems Division, Wrighl-Pattcr- 


Hotel, Los Angeles, Calif. 

Nov, 1— Annual Meeting. General .Aviation 
Safe-ty Committee, National Safety Coun- 
cil, Conrad Hiltini Hotel, Chicago, fll. 

Nov, 1-Z— Clicintrniiics Conference, Ameri- 
can Society for Quality Control, Statler 
Hilton Hotel, New York, N.Y. 

Nov, 1-2— Sixth Natronal Conference, Prod- 
uct Engineering and Production, Institute 
of Radio Engineers. Jack Tar Hotel. San 
Francisco, Calif. 

Nov. 2-3— Advanced 'I'echnology Sympo- 
sium, .American Society of Alechanical 
Engineers. University of New .Mexico. 
Albttquciqnc, N. M., in coopemtion with 
AFSW'C-Kiitlarrd Al'B. 

Nov, 4-7— 14th Annual Conference c 
gtnecrfng in BiologS' and Medicine, Con 
rad Hilton Hotel, Chicago. III. Sport 
sors; Institute of Radio Engineers; Amei 
ican Institute of Electrical Engineers; In 
strnment Society of America. 

Nov. 5-7— Symposium on Protection Against 
Radiation Hazards in Space. Catlinburg, 
Tenn. Co-sponsors; Oaf Ridge National 
Laboratory; NASA Manned Spacecraft 
Center; American Nuclear Society 

Nov, 5-7— Nortlieast Electronics Research 
and Engineering Meeting, Institirtc of 
Radio Engineers. Commonwealth Armory 
4 Somerset Hotel, Boston, Mass. 

Nov. 5-16— 16th Air Trarispott Manage- 
ment Institute, School of Business Ad- 
ministration, The Ameritan University, 
Washington, D, C. 

Nov. 7-8-Symposiiim on Lasers attd Appli- 
cations. Antenna Laboratory, Department 
of Electrical Engineering. Ohio State Uni- 
veivitv, Columbits, Ohio. 

Nov. 7-9— International Air Cargo Fontm. 
Dinklcr-Plaza Hotel, .Atlanta, Ga. Spon- 
sors; Institirle of the Aerospace Sciences; 
Society of Automotive Engineers. 

Nov, li— Wings Clttb .Annual Dinner, 
Americana Hotel, New York, N. Y. 

Nov, 12-15— liitetrrational .Air Transport 
Assn.’s Sixth Public Relations Conference, 
Sliorcham Hotel. Washington, D.C. 

Nov. 12-15— Eiglrth .Auinial Conference on 
Magnetism and Magnetic Materials, In- 
-stitutc of Radio Engineers, Penn-Sheraton 
Hotel. Pillsbuigh, Pa. 

Nov- 13-14— Retardation and Recovery Svm. 
^ium. Imperial Motel. Dayton. Ohio, 
^nsor; Aeronautical Systems Division’s 
Flight Accessories Laboratory. 

(Confiiuicd on page 9) 



hydraulic system 
pressure 

vs. engine speed 
displayed on Tektronix 
Dual-Beam Oscilloscope 


H 8re is one way In which an oscilloscope can be used to solve 
a mechanical problem . . , 

In evaluating a pilot model of a 2600-pound-eapacity Lift Truck, 
HYSTER COMPANY Proving-Ground Engineers wanted to monitor 
es In the hydraulic system against a standard of engine speed. 


To observe both actions simultaneously, they incorporated a Tektronix Type 502 
Dual-Beam Oscilloscope in a specially-designed, precision-measurement field 
console. 


Using strain-gage techniques in testing the oil lines of the hydraulic system, the 
Proving-Ground Engineers were able to display and measure precisely the 
changes occurring during lifting and lowering under various load conditions, 


For your own mechanical applications— in displaying information from strain 
gages, accelerometers, thermo-couples, pressure transducers, differential trans- 
formers, similar devices . . . please consider a Tektronix Type 602 Dual-Beam 
Oscilloscope. 


Tektronix, Inc. 

P. 0. BOXSOO ■ B£Al/£PTON, OR£BON / mchalt-Omi ■ TWX-S03-29I-SB0S- Cible: TEKTRONIX 
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Janitro! handles JetStar air 


dashes coast to coast at speeds of 
nitrol air handling components for 
this reliable aircraft, 
used in the two air conditioning 
'hile a third exchanger cools engine 

ontrols the electronic compartment 
i ground conditions, 
o: These shut off engine bleed air to 
ning system manifolds, 
and reliability in pneumatic and 
rom danitrol. Janitro! Aero Division, 
oad, Columbus, Ohio. 
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10 TO 50 
120-DAY 


KWCW- 4.4-10.5 GC 


DELIVERY 

SPERRY RANO CORPORATION 
GAINESVILLE. FLA. / GREAT NECK, N. Y. 

New Super Power Klystrons 

SAC-406 SERIES-4,4 to 6 Go, 120- 

day delivery. 

SAC-417 SERIES-6 to 8 Gc. 120- 
day delivery. 

SAX-418 SERIES-8to 10.5Gc, 120- 
day delivery. 

ALL AT FIXED PRICES 

A free technical bulletin 
Is available. Write 
Sperry, Sec. 161. Gaines- 
ville, Florida, ur contact 
your nearby Cain & Co. 
representative. 







HERE IS A PROJECT THAT FOLDED. 


In more ways than one. 

The Hiller “CAMEL" may never log one second 
of air time. It is one of a munber of exploratory 
projects which Hiller has sponsored over the years 
to make tomorrow’s flying helicopters more use- 
ful and reliable. 

In 1959 Hiller military requirements engineers 
teamed with Army combat experts to explore 
thoroughly the problem of tra!isporting tactical 


helicopters into remote theaters of action, quickly 
and with minimum logistical support. The CAMEL 
was one of the results — a turbine helicopter witJi 
eight-minute foldability. 

Company-financed research programs, like the 
CAMEL, often don't reach flight status: but their 
ideas do— in such aircraft as the Hiller Ten99 and 
U. S. Army HO-5 Light Observation Helicopter. 
Two of the world's most advanced rotorcraft. 





PALO ALTO, CALIFORNIA • WASMINSTON, O.C. 



INCREASED IMPULSE FOR 

SOODPROPEILANIS 

OF THE FUTURE 

TRONA’ AMMONIUM PERCHLORATE. 

1 oxidizer, ts keep- 
ing abreast of the "shape of things to come” in future generations of 
soiid fuel rocket motors. Broad-scale ammonium perchlorate research 
programs at the Henderson, Nevada plant of American Potash and 
Chemical Corporation have resulted in the development of new particle 
sizes and spheroidal shapes that may be necessary for tomorrow's super- 
boosters. Objective? To provide the solid propellant industry with new 
types of ammonium perchlorate that enhance the possibility of increasing 
impulse through higher solids loading and improving propellant flow 
characteristics. American Potash, the nation's largest ammonium per- 
chlorate producer, keeps abreast of changing requirements in solids, 
not only in product quality but in production ca( 
billty as well. For the Industry's most advanced 
ammonium perchlorate facilities, plus researr 
and technical service, contact... 
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At no time in history has technology 
been so explosive — or so important, 

Tlie day of the lone scientist explor- 
ing the iinlinown is past. Today our 
total resources of science and tech- 
nology must be organized and 
managed to achieve our national 
goals. * For nearly two decades. 

The Marquardt Corporation has 
been working to this end. Nuclear 
propulsion, advanced airbreathing 
propulsion cycles, control systems for 
satellites and space craft, research rocketry, 


and sophisticated electronic systems arc 
a few of the products we are confrihutiilg. 
We arc proud of these results for they have 
been accomplished by a team of engi- 
neers, scientists, and executives who are 
dedicated to keeping the United States 
first in technology. 

"y^drqudrdf 

/ CORPORATION 
CORPORATE OFFICES VAN NUTS, CALIFORNIA 


SCX£)NTXS7S CNGINEldtS: Today, Motorola digital systems and 

equipment are providing fresh and forceful solutions to problems of communications, command 
and control for. . . the Air Force data acquisition and relaying system at the Edwards AFB 
highspeed flight corridor., .the NASA/ JPL Mariner and NASA/McDonnoll Gemini spacecraft 
digital command systems. . .and the Navy/Gyrodyne DASH drone helic-opter control system. 
Current studies also encompass random access digital communications, digital-to-voice 
translation, and ACCESS, a combined digital/voice approach to air-ground-air communication. 
If you are interested in shaping the future on these or other challenging programs, 
write today describing in detail your experience in the following areas ; 

Mindpower and Manpower. . . 

shaping the future in DIGITAL COMMUNICATIONS SYSTEMS 


spplicc 


mnuniCBtion techniques, coding theory o> 
and transmitters for satellite air-ground-i 
telemetry systems. 


ced display te 
Tity with State-o 


chniques, oceanographic instrumentation, underwater sound engineering. 
le-Art • coding and decoding methods, modulation techniques, 
sensors, transmittera. receivers and displays, integrated circuit applications and ultra-reliability techniques. 
We are particularly interested in programs on which this experience was obtained, and the extent of your 
technical responsibility. Address information to our Manager of Engineering at the location of your choice. 


MOTOROLA 


An eqiutl 

Military Eiactronics Division oppoHunity 





TO EXTINGUISH BRUSH FIRES — ANYWHERE 

MODICON* V — ready to move instantly to support counter-insurgent operations on remote, 
enemy-chosen battlegrounds. Designed to provide close air support of ground forces, effective 
interdiction, firm control of friendly air traffic, and to assure air superiority in the event of escalation. 
Engineered for first day capability, mixed weapons control, modular dispersibility. Compactly 
packaged for global mobility in air-transportable shelters suitable for helicopter and vehicular 
operations. Completely developed for rapid integration into special air warfare units./TAe research 
and development of advanced data handling and display systems encompass a broad spectrum 
of high-level engineering and scientific tasks. Individuals desirous of obtaining information on career 
positions at Litton Systems may submit inquiries to Professional Employment Manager, 6700 Eton 
Avenue, Canoga Park, California. An Equal Opportunity Employer. *MOduIar Dispersed CONtrol 


E LITTON SYSTEMS, INC. / DATA SYSTEMS DIVISION a bivfeton ot utt«i m 



All you have to do is raise your hand and listen, 

to get right on frequency 
with our new DFA-72 ADF . . . 


When you adjust the freauercy knob so that the tuning tone goes 
to zero, you’re on frequency exactly. Bendix Is the only one that has 
this feature on an AOF. An occasional glance at the dial helps— but 
no longer do you have to squint at ha rd-to-see tuning meters. And 
once you're on the station, you get unexcelled ADF accuracy and 
dependability. And, of course, it's TSO'd. 

But that's not all. The DFA-72 Is completely transistorized. All 
the r-f circuits are In the control head to eliminate tach shafts, 
relays and drive motors, Guarantees accurate tuning too. These 
design Ideas helped to pull weight 'way down— the whole package 


weighs less than 13 pounds. A sensitive, low-noise, seirii-flush- 
mounted antenna is completely sealed against dirt and moisture. 

The DFA-72 covers 200 to 1750 kc in three bands, Power con- 
sumption is less than 15 watts. You don’t need ac either, unless 
you want to drive an RMI. 

Would you like to have more information on our new DFA-72 ADF? 
Contact your local Bendix Dealer or write us at Baltimore 4, Md. or 
10500 Magnolia Blvd., N. Hollywood, Cal. Overseas, Bendix lnter- 
rational.205 E.42nd St., New York 17, N. Y, In Canada, Computing 
Devices of Canada, Ltd., Box SOS, Ottawa, Ontario. 


Bendix Radio Division 





Millimeter-wave klystrons ready now for laboratory investigations 

For immediate delivery: Your choice of 
six Raytheon reflex klystrons covering 
frequencies from 64 to 101 kMcV Each 
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Who put the red telephone 
in the sky? 

The Strategic Air Command’s red telephone is 
as much a part of our deterrent strength as 
the nuclear fire power it controls. Through 
SAC’S Airborne Command Post, Electronic 
Communications, Inc., provides an airborne 
communications system that can survive a 
nuclear attack. Flying around the clock, these 
command post planes enable SAC to order 
and deliver a retaliatory strike even though 
its main and alternate command posts are de- 
stroyed. □ As prime communications con- 
tractor for the Airborne Command Post, ECl, 
in cooperation with the United States Air 
Force, introduced a number of firsts in com- 
mand and control systems, including; the 
first airborne UHF multiplex system, first air- 
borne switchboard facility and first airborne 
one-kilowatt servo tuned UHF transmitter. 
□ To meet your communications system re- 
quirements, call on the company that has 
proved its capability, . . 

Ask 

ELECTRONIC COMMUNICATIONS, INC 


E D I TORIAL 


Two Disturbing Trends 


There arc two disturbing trends appearing on the 
Washington scene tliat, if allowed to develop much 
further, will seriously imperil the ability of this nation to 
defend itself against any foe. The first is the widening 
rift between the top civilian secretariat in the Pentagon 
and the professional military leaders, and the second is 
the increasing weight of the political factor in what 
should be primarily technical decisions in contract awards 
for development of new weapon systems. 

Almost any new Administration commences its Pen- 
tagon experience with a sharp clash between its top level 
civilian appointees in the Defense Dept, and the profes- 
sional military men. This in itself is not unhealthy. In 
the past, this has always boiled down to a working rela- 
tionship wherein both parties learned a good deal from 
the other’s talents and experiences. This has not been 
the case with the current civilian leadership in the Pen- 
tagon. The initial rift, no worse than in previous admin- 
istrations, has widened and deepened with the passing of 
the last two years until now it is an almost unbridgeable 
chasm that seriously threatens the functioning of our 
entire defense capability. The present civilian leadership 
in the Pentagon has an intellectual arrogance, military 
ignorance and a supercilious contenrpt for professional 
military men that surpasses anything in post-war history. 

Military Professionals Ignored 

There is an increasing tendency not only to make major 
policy decisions without any input from the professional, 
combat-hardened military operators, but also to execute 
purely military functions such as troop movements and 
tactical maneuvers without even letting the commanders 
involved know what is going on. WTicn amateurs at- 
tempt to play soldier, the results can be disastrous. 

The law of this land requires civilian control of the 
military and nobody that we know is questioning the 
wisdom of this policy. But what is disturbing many close 
observers of the Pentagon scene, as well as many of the 
players on its stage, is the increasing lack of any practical 
working liaison between these civilian leaders and the 
chiefs of military services. Just as it would be fatal to 
allow- military leaders to set national policy, so is it also 
fatal to make military decisions aimed at executing na- 
tional policy without the benefit of any solid professional 
military experience. And no matter how much it may be 
glossed over with official soothing syrup, this mutual 
contempt between the military and civilian leaders in the 
Pentagon exists and is opening a fatal crack in our entire 
defense posturc. 

The civilians, although their conduct has been unnec- 
essarily anogant, are not entirely to blame for this sad 
situation. For years, the military professionals rudely 
rebuffed any attempts to make them subordinate their 
inter-service rivalries at the highest levels where the stakes 
of rank and power were the greatest. They played the 
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game for the color of their respective service uniforms 
and exhibited little inclination to resolve decisions on 
major military policy. They preferred to concentrate on 
building mutually exclusive military empires that served 
themselves better than the national welfare. The failure 
of the Joint Chiefs of Staff to make vital military deci- 
sions during the past decade created a vacuum into which 
civilian control has flowed far beyond its proper limits. 

But regardless of which side is right or wrong, the 
national defense of this country cannot function with a 
bitter civilian-military split any more than it could with a 
tri-service split. It is high time that higher authority— 
and in this case nobody less than the President himself 
can do the job-exerted the authority required to get all 
of the warring camps in the Pentagon hack to working 
in the national interest. 

Expanding Political Factor 

Politics have always had an influence in government 
spending and indeed they should. Politics arc an integral 
part of the nation’s business, not something that only 
becomes important when major elections loom. Other 
considerations being equal, a judicious distribution of 
the federal spending of the taxpayers’ dollars can con- 
tribute to a healthy and expanding economy. Howe\’er, 
during the past year the political factor in defense and 
space contracting has been multiplied to the point where 
it may already be outweighing the technical and man- 
agement skills needed to produce the required weapon 
and space systems. If this trend continues, it can only 
lead to the production of shoddy weapons and flimsy 
space systems which will drain the national resources 
without producing any useful results. 

We may be able to survive the results of poorly built 
schools, cracking highways and the other standard results 
of public works contracted for solely on political con- 
siderations. But we cannot survive the production of 
inferior and unreliable weapons that will be the inevit- 
able product of this same philosophy. There is also a 
new trend in the announcement of defense awards that 
borders on chicanery. These announcements are so 
sparse in facts and detail and are distorted so badly as 
they grind through the political mill that they create a 
deliberately false impression of how much defense 
business is really going to any particular area. Some of 
the so-called defense contract awards, when announced by 
congressmen and senators, are cleverly designed to with- 
hold the whole truth without actually lying, while a 
false and temporary optimism is generated just long 
enough to tide some embattled office seeker through a 
critical campaign. 

This nation faces far too serious a menace all around 
the globe to be able to defend itself adequately with 
policies no more enlightened than ward politics or civil 
strife in the Pentagon. -Robert Hotz 
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CUSTOM TIMING SYSTEMS 

FROM STANDARD ASSEMBLIES 


You get solid state timing systems taiiored 
to your specific requirements— from sophis- 
ticated range timing systems to portabie 
instrumentation — with Astrodata's unique, 
buiiding-block production technique. 

For exampie, you can select fundamentai 


units from the table below, then designate 
standard options to obtain exactly the tim- 
ing functions most suited to your particular 
requirements. Numerous standard options 
have been designed and built to provide you 
with the most versatile— and highly reliable 
—timing equipment available today. 



engineers. For your free copy write to 





240 E. Palais Road • Anaheim. California 


WHO'S WHERE 


In the Front Office 

Dr. Norman F. Parker, executive vice 

sion of North American Aviation, Inc., 
Downey, Calif. S. Frederick Eyestone suc- 
ceeds Dr. Parker as executive vice president- 

Wayne D. Ifirdson, rice president and 
general manager. Nashville Dis-ision, Avco 
Cotp., Nashville. Tenn, 

A. Georges Fayct, president. Union Acto- 
maritime dc Transport (UAT). French pri. 
vale carrier. 

Dr. Harper Q, North, vice president-re- 
searcli and development, Thompson Ramo 
Wooldridge, Inc.. Cleveland, Ohio, succeed- 
ing Dr. Ralph P. Johnson, resigning. 

Herbert A. Finke, a vice president. \'atian 
Associates, Palo Alto. Calif hfr. Finke con- 


is genera 


nanager. 


c Divis 


George G. Hobetg, pres 
Systems, Inc., Ft. Washington, Pa„ a sub- 
sidiary of Epsco, Inc., and Thomas J. Cow- 
gill, vice president-sales. 

William H. Graham, president. North 
Electric Co.. Gabon, Ohio, succeeding Wil- 
bam Tucker, resigned. 

Dr. Werner R. Kirchner. a vice president, 
Acrojct-Ccncral Corp.. Sacramento, Calif., 
and assistant manager of the Liquid Rocket 
Plant. 

Robert O- Case. Jr., vice president-engi- 
neering and marketing, Tamar Electronics 
Industries, Inc., Anaheim. Calif. Also: Rulon 
G. Shelley, vice president and general nian- 
Kfx. Tamar Electronics Division, Gardena. 


troffer of the Research and Advanced De- 

Julius R. Pasciuzo, vice president and 
general manager. General Instrument Corp.’s 
Radio Receptor Division, Hicksville. N, Y. 

Franklin R. Dean, senior vice president 
for operations. Computer Control domt 
Inc., Framingham. Mass. 

Charles N. Ourslcr. assistant to the exet 

Airlines, Inc. Mr. Oursler continues as vi 
president of corporate planning. 

William J. Waymack, Jr., secretary, ai 
Earl S. Sowers, treasurer. Flight Researc 


-ompany. 


Honors and Elections 

William Brcsiiick, an Ait Traffic Control 
supervisor at the Boston (Mass.) Air Route 
Traffic Control Center, has been elected 
president of the Air Traffic Control Assn. 

Donald McCracken, now with the Colum- 
bus Division of North American Aviation, 
received the Society of Experimental Test 
Pilots' iven C. Kincheloc Award, uhicli is 
presented to the outstanding test pilot of 
the year, for his development flying of the 
F4H while an experimental test pilot for 
McDonnell Aircraft Corp. Named Honor- 
ary Fellows of the Society; Maj, Gen. Ben- 
jamin D. Foulois (USAF. Ret.) and Igor 
Ivan Sikorsky. 

(Continued on page 114) 


INDUSTRY OBSERVER 

► Scramjet (supersonic combustion ramjet) concept now appears to be 
favored over upper-air collection and liquefaction schemes such as the 
Marquardt Lace (AW Nov. 6, 1961, p. 59) or other cycles lumped under the 

f cncric term "aerospace plane.” Current interest centers on using the 
cramjet powerplant to accelerate a vehicle from low flight speed and alti- 
tude to orbital velocities at cxtrcine altitudes. Specific impulse— thrust 
developed per pound of fuel burned per second-is about 4,000 at the 
ht'pcrsonic Mach numbers considered foe Scianijct operations. 

> Ryan Aeronautical is proposing a modified Fairchild C-123, using the 
Ryan system of boundary-layer control, for transport service with counter- 
insurgency forces. Proposal was made to Project Coin (counter-insurgency) 
management at Eglin AFB, Fla, Ryan BLC system uses both blowing and 
suction techniques (AW May 21, p. 87). 

► Electric and magnetic fields have been used successfully in tests to change 
aerodynamic parameters at supersonic and hypersonic speeds where aero- 
dynamic flow energy has been transformed partially into electromagnetic 
radiation. Air Force Systems Command’s Aeronautical Systems Division is 
performing research in this area; Ar’co. Grumman and other industrial organ- 
izations are working on specific problems. Possible results include alleviation 
of aerodynamic heating, reduction of high-temperature corrosion, fluid orien- 
tation during weightlessness, variation of drag distribution for flight control 
of a vehicle, and reduction of required propulsion force- 

^ Cornell Aeronautical Laboratory has started work on a tow-density shock 
tube which should be capable of shock velocities approaching 40,000 fps. 
Initial expenditure for the tube was approved recently by CAL. 

► Expansion of the bomb impact detector system to include more than the 
present array of 99 strategic target areas is under study within USAF. Sys- 
tem uses three detection stations in each target area to give instant notice 
and position of a nuclear detonation nearb;-- USAF rents the system from 
Western Union Telegraph Co. for Norad; annual rental is $4 million. Air 
Force also paid initial installation cost of S7SO,000- 

^ Optical maser (laser) radar, recently used by Massachusetts Institute of 
Technolc^ scientists to bounce a Iiigh-intensity light pulse off the moon, 
soon will be used to make measrriements of the stratospheric aerosol aud the 
dust cloud about the eartli. 

►-Athena will be the USAF’s name for the NAS.A-developed Trailblazet 
research rocket built by Atlantic Research Corp. Until now, USAF has 
called it Space Test Vehicle- NASA has used Trailblazer for re-entrv heat- 
ing and re-entry radar signature studies in flights from Wallops Island, Va. 

► NASA’s Manned Space Flight Center is inviting proposals, due Nov. 5, 
for an electronic or mechanical attitude-sensing device to be used on space 
vehicles with rocket bnding systems. Device probably is for the Apollo 
lunar-landing vehicle, 

►Two separate capsules, planned as possible pavloads for the five Ranger 
spacecraft just added to the lunar exploration program (AW Sept. 3, p. 17). 
ha\’e been proposed by Ford’s Aeronutronic Dis'ision. One would cany a pho- 
tographic system with a very slow scan rate to make detailed close pictures 
of the lunar surface. The other would tatr\’ several accelerometers, wired 
to the Aeronutronic spherical payload, which would be thrown onto the sur- 
face after impact of the sphere to measure hardness and other characteristics. 
Each capsule would have a 1-ft, diameter and weigh 92 lb., the same size and 
weight as the capsules flown on Rangers 4 and 5. 

►Bell X-14C is designation of a proposed close-support aircraft, modified 
from the X-14 VTOL test vehicle. Modification includes a third lightweight, 
off-the-shelf engine in addition to the two General Electric J85 turbojets 
providing vectored thrust. Bell is also proposing the X-14A, which has been 
flying for five years, as a trainer for ATOL test pilots. 
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SILICOIDGY 


An Application of 
Silicone Technoiogy 


A gyro puts a missile on a pinpoint . . . 
and a silicone fluid smooths the way 



Thf highly critical area of missile guid- 
ance provides an example of how Union 
Carbide Silicone Fluids can meet your 
OUT! precise specifications. In the Hawk I 

pends largely on the miniature rate gjTO- 
scopes strapped to the airframe. This 
location results in a built-in problem of 

gels can be anvnvhere from treetop lieight 
to ten miles up, this problem is compli- 
cated by the range of temperatures 
through avhich the missile passes. 

Since the guidance system must re- 
main stable throughout, the gyros require 
a torsional vibration damper. Raytheon 
Company, manufacturer of both the 
missiles and their gyros, uses Union 
Carbide’s Silicone Fluid L-45, 1415 cen- 
tistoke. A film of this fluid beriveen the 
g\To's gimbal and external case prevents 

the gvTo's natural resonant frequency. In 
this way. the gXTo’s response character- 
istic is shaped as desired in the frequency 
range of interest without affecting static- 
response. And since L-45 maintains its 


Target for this missile may be treetn]i hclulit 


viscositx over a broad temperature range, 
it functions with dependable iinifoi mih . 

FITTING YOUR NEEDS 


THE KEY; PRECISE FORMULATION 

The L-45 series of silicone fluids is avail- 
able in a wide range of viscosities. Heat 
exchange devices, electrical systems, 
hydraulic systems, liquid springs, and 
other mechanisms ore ub'Iizing silicone 
fluids that are precisely engineered to 
the t.-Lsk. In their formulation and pro- 
duction, Union Carbide maintains a 
rigid quality control program to provide 
the uniform performance properties on 
which vou can depend. 

SEE YOUR SILICONES MAN 

With its pioneering background in sili- 
cones technology. Union CARBinE is con- 
stantly achieving new breakthroughs in 
these versatile materials- Vour Union 
Carbide Silicones Man, supported bv ex- 
tensive resources of technical capacities, 
is an authority in his field. Gel in touch 
with him to learn what is being done in 
silicones today. Or, for further informa- 
tion, send us the coupon below. 




This excellent viscosity-temperature 
chiiraclei istic of L-45 is a primarv reason 
for its usefulness as a torsional vibration 
damper in these missiles. For example, it 
provides these properties; 

Coefficient of themiel expension 

9.7x 10‘cc/cc/'C. 
Viscosity-Temperature Coefficient 0.62 
/'j_ miOOF-l -t 

Ill addition, it has a flash point mer 
600*F. and a pour point below — 55'F. 
But this is only one application for sili- 
cone fluids, and Union Caubide is ca- 
pable of suppK ing formulations that «'ill 
meet any specifications set for any job 
where these materials xsill work- Yoiii 
own requirements mas be just as sesere 
as those insoivcd in missile guidance; if so, 
s oil'll do ssell to talk to U.nion CAiiBinE. 


SILICONES 
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Washington Roundup 

U S «U K R&D P]ail ptohably will finance half of a proposed S20-million Btifisli military research 

and development program for 1963 as a result of the recent conferences here between 
Defense Sccret.iry Robert McNamara and his British counterpart. Peter Tliorncveroft. 
Bulk of the money— SI 5 million— would be spent on dcxclopmcnt of the Bristol-Siddclcx- 
BS.lOO vcctorcd-tlirust turbojet with pienuin chamber burning. Final U.S. decision to 
back tlic BS.lOO will be made after a demonstration of the plenum ch.imbcr burning and 
evaluation of tiiis program, scheduled to be made later this fall. Pentagon currently has 
no militari requirement for this engine but it is the powerplant for the Ilawkcr P.l 1 54, 
British entry in the N-ATO VTOL fighter ccmipctitioii. 

Tliomcycioft failed to get a McNamara commitment to sujqxirt Briti.sli vertical 
and short takeoff transport development under the OR 351 requirement. Conference 
also considered a plan for joint Anglo-.\nicric,in rcsc;ircli and dc>elo]5nicnt program 
submitted by John Rubcl. .-issishmt secretary of defense for research and engineering, 
and Sir Solly Znekerman, chief scientist of the British Defense Ministry, who accom- 
panied Thorncycroft to Washington. Proposed program calls for an annual meeting 
bebveen the Pentagon and British Defense Ministry research and development officials 
to finance programs jointly where one conntrv appears to base a cleat technical lead in 
a particular field under a ‘■principle of compkmentarit; .Aim would he to eliminate 
duplicate programs where thet- seemed "unnccessars- or iindesirahlc.” 

V'lmisllillg Venus Shots Inconsistency is still the order of the day in the go\-cmment’s release of information 
on Soviet space shots. National Aeronautics and Space Administration has resumed 
piililic.ition of the biweekly Satellite Situation Report, .iftcr missing two issues wliilc 
liigh councils debated how iimch information it .sTiould contain. 

Somc minor changes-most of tlicm liel|)fiil-hasc been made. But the report 
omits any mention of Russia’s Cosmos 9 satellite and its unsuccessful Sept. 1 attempt 
to send a prolic to A'cmis, It lists tracking information on Russia’s unsuccessful Aug. 25 
Venus probe attempt, but doesn’t say what the purpose of the shot was. Russia itself 
announced orbital details on the Cosmos shot, and NAS.A Administrator James Webb 
recently released, with considerable fanfare, details on the two Russian Venus failures 
(sec p. 27). The official explanation is that the report contains cservthing passed on to 
NAS.A by North American Air Defense Command's Spadats tracking center, subject to 
a clearance policy established bv Asst. Sccrctarv of Defense for Public Affairs .Arthur 
Sylvcster-and the Cosmos and A'enus data were not included. 


ForTVard Thinking Defense Dept, policy pinch on what Air Force officials arc allowed to say about 

space apparently is Hghlcr tlian ever. Air Force has begun requiring headquarters 
.apprinal for .Air Force participation in symposiums and conferences, regardless of sub- 
ject matter or who else is participating. But when “non-Dcfensc Dept, personnel in 
industiy or government" are attending and the meeting svili imolvc "forward tliink- 
ing" affecting tiic Air Force, approval of the Office of the Secretarv of Defense must 
be obtained. 

Some Pentagon security officer has finally admitted wiiat even-one wlio has dealt 
with clearance of infomiation has known for a long time. .An aerospace companv 
recentb submitted for clearance a picture that had been cleared once before, many 
years ago. along with a proposed written history of a phase of tlie companv's work. 
But tlic Defense Dept, now docs not like to clear photos of missile interiors or com- 
ponents. The history was approved liuf tiie picture svas stamped: "Publication is 
objected to on grounds of military security." The word "sccurib” had been crossed 
out, and the word "policy" was written in its placc. 

AllOther RS-70 Study Chiefs of Staff have been asked by Defense Dept, to institute a study of Ait 

Force's need for the North American RS-70. Congress voted extra funds for tlie air- 
craft earlier this year and Defense Secretarv .McNamara agreed titen to have .Ait Force 
make a further study. He lias never made public tlic conclusion of US-AF’s rer iew, 
in spite of congressional criticism. 

Anny Maj. Gen. Andrew J. Goodjastcr. who was staff secretarv to President 
Eisenhower, is moving from the coiimiaiid of the 8th Army Division to become special 
assistant to Cliainnan of the Joint Cliiefs of Staff Gen. Slaxwcll Tavlor, 

Workers of Cuba's Fumigation Trade Union were praised at a recent national 
meeting of aviation workers for their ‘‘titanic” job of assembling five Soviet-built An-2 
crop-dusting aircraft in less tlian 10 days. 1'his was the second lot of An-2s delixered 
to Cuba. I'lic Erst five were assembled by Soviet technicians. Cuban mechanics and 
teclinicians were trained on the first five aircraft for a six-month period before tlicv 
assembled the second batcli. —Washington Staff 
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Lunar Briefing Set for Top Science Aides 


Moon base, supplv system on While House agenda; 
both projects to require supplemental appropriation. 

Bv Edward H. Kolciini 

^^'aslnI)gton— President's Seieiiec Advisory Committee was selieduled to be 
briefed late last week on the long-range U. S. plan for establisliing a per- 
manent manned lunar base and on the immediate project for a supply sys- 
tem that will be an integral part of both the Apollo manned lunar landing 
project and the lunar base program. 

Neither the lunar base nor the supply system is funded, but Xatimial 
Aeronautics and Space Administration will request a substantial stipple- 
mental Fiscal 1963 appropriation for the supply system and for the Apollo 
lunar excursion module soon after Congress reconvenes in January (AW 
Sept. 3. p. 16). lliE lunar base project probably will remain in the study phase 


Briefing on the programs was to be 
conducted by N'.\S.\. and although 
this tvas not on the fnnnal agenda, the 
ageirct' has been preparing for about 
six weeks to go into an exhaustive justi- 
fication of whv it selected the lunar 
orbit rendc/tvous technique for .\pollo. 

.Mthough it has not previously been 
reported, President Kennedy requested 
and was given a briefing at the W'hitc 
House on the lunar orbit rendezvous 
technique by N.^S.\ several weeks ago, 
and he apparently concurs in the deci- 
sion to use this technique. 

Indusfrv has been concerned in re- 
cent weeks that Dr. Jerome B. Wics- 
ner’s opposition to the selected ap- 
proach is delaying the .\pollo program 
—a delay reflected in N.^S.A’s failure to 
announce the development contractor 
for the lunar excursion bug bv the Oct. 
15 target date, which had already 
slipped from an original date of Oct. 1. 

W'iesncr, who is President Kennedy’s 
science adviser and chairman of the 
Science .\diisory Committee, has side- 
stepped opportunities to express his 
Slews publiclv on N‘.\S.\'s choice for 
the mission since he called the lunar 


Sck’iice Advisory Group 

W.isliiiigtoii— President's Science .^d- 
sisoev Committee, with Dr. Icronie B. 
Wiesner as cliainnan, consists of 16 

mits-at.laigc. In addition to \5'iesner. 
pcfinanenl mcinhcrs are Ots. Frederick 
Seitz, John Bardeen. Robert F. I.ocb, 
Alvin M. WienbcTg. George B- Kistii- 
kowskv, Wolfgang Panofskv, llarvev 
Bronks, Donald F. Mamig. ' John W, 
Tukev, Paul M. Dots, Jctrold R. Zachar- 
ias, Frank Press, lidwin R. Gilliland, 
Colin M. Maelcod. Richard L. Garviin 
and F-dward M. Puiecll. 

Consultants arc Drs. James R. Killian. 
Jr., Edwin II. Und. James B. Fisk and 
1. 1. Rabl. 


orbit rendcTO'ous approach “no good" 
while Marshall Space Right Center Di- 
rector Wernher von Br.niii was explain- 
ing the technique to the President at 
Huntsville, Ala. (.AW Sept. 17. p. 26). 
Tlic President's request for ii more com- 
plete briefing followed this incident. 

Industry cancern «us caused by 
Wiesner's refusal to amplify his Hunts- 
ville remark— he told a public gathering 
recenth' that he gives his opinions only 
to the President-and by tile fact that 
the White House has not disclosed the 
recent briefing to the President. Con- 
cern was compounded hec.uise the hug 
contractor had not been announced by 
late last week, and because some mem- 
bers of the scientific committee (.see 
box) have opposed tlie emphasis being 
given to manned space fliglit. 

One Administration official told 
Aviation Wkik that no matter liow 
strongly Wiesner .md tlic committee 
feel about the N'.ASA decision to use 
lunar orbit tendezsous, "they would 
have one hell of a time eliangiug it." 

The science adiisoiy group was 
briefed on lunar orbit rcndczioiis at a 
meeting at N’AS-\’s Marsh.ill Space 
Flight Center last .Aiigiisl, shortly after 
N'.ASA announced its decision to use 
this technique (.AW July 9. p, 25|. .An 
obser'cr at the meeting said no op|)osi- 
tion to the decision was expressed at 
this time. 

It was against this background that 
the N’-AS-A team, headed hv Dr. Ikohert 
C. Seamans, Jr., associate admiuistra- 
lor, was to brief the advisors' committee 
last week. There «js some expectation 
that the contractor for the lunar ex- 
cursion module, ss lio had been selected 
by N.AS.A an Oet- 12. ivould be ii.iiiied 
inmiodiatcly after the meeting. N'.AS.A 
said tlicre is no teclinical reason for the 
delay in the announcement, hut it 
would nut cuiiiiiient on political impli- 
cations (AW Oct. I. p- I5t. Howeser, 
the great concern that existed in N.AS.A 
three weeks ago oier Wiesner's opposi- 


tion apparently has been erased. 

There is no united position in N.AS.A 
on the need for immediate dci'elnp- 
nient of the lunar supply system as 
3 critical requisite for the Apollo pro- 
gram itself, but the agency feels the 
system should be dcicloped concur- 
rently with Apollo so that it will be 
ai ailable in time for the lunar base. 

N'.ASA recently awarded S300.000 for 
three-month study contracts to Space 
Technologi- Lalioratories. Northrop 
Corp. and Grumman Aircraft Engineer- 
ing Corp. for the supply sistcm (AW' 
Sept, 10, p. 35). but the agency did not 
request hardware inoncw for this project 
in the Fiscal 1963 budget requests. Al- 
though the system is of a lower priority 
than the bug, tlie agency would like at 
least 550 million in supplemental funds 
for each in order to start hardware pro- 
grams this fiscal year. 

The lunar base at this time is con- 
sidered a long-range concept wliicli uill 
follow Apollo by several years. .Although 
flic concept is still nchulous, N.AS.A is 
thinking generally of a base to sustain 
a crew of Ifl to 20 for about a year. 

Supply system integral parts arc; 

• Spacecraft bus weighing 9,000 lb. 
adaptable to a Saturn C-IB and able to 
caiT\- a 1, 500-lb. useful jjayload of sup- 
plies and instnimcnfs to the moon. The 
DUS ivoiild lime a growth potential to 
90,000 lh„ with ,1 20.00n-lb. pavload. 
Tills would be launclicd bv a Saturn 
C-5. 

• Payloads for both vehicles, ranging 
from etc"' shelters to bulldozers. 

• Propulsion stages, including a new 
third stage for the Saturn C-IB, and 
landing stages for both 9,000-lb- and 
90.000-lb. buses. 


Houston .4wiird to IBM 


Washiiigtnn - Intcrnatimial Hminew 
Machines Curp. has been selected to i>to- 



|)Utei facility, establishing llic rcqiiitc- 
cstahlishing the pio^ams fnr all Gemini 

stallatiuii. checkout. 0 |>CTation. mainte- 
nance. Systems integration contiactor, 
not yet selected, will design, build and 
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Soviet Space Activity Reaches New Peak 


Bv Evert Clark 

Washington— Soviet Russia is en- 
gaged in the most active series of space 
launeliings since its program began five 
years ago. In soen months, it has suc- 
cessfully launched 10 unmanned scien- 
tific satellites, put A'ostoks 3 and -1 into 
"group flight," failed in rivo attempts 
to send probes to Venus and begun 
tests of what it calls “new sariations" 
of a multi-stage booster. 

Cosmos 10 was launched Oct- 16, 
seven months to the day after the 
launching of Cosmos 1, On Oct, 16 and 
Oct. 17. Russia also fired test rockets 
about 7,500 mi. from its mainland to an 
area in the Pacific Ocean adjacent to 
the test area around Johnston Island 
which is used by the U.S. for high al- 
titude nuclear explosions (see niap). 

The U. S. was scheduled to attempt 
anotlicr high altitude test fnmi the is- 
land late last week after a Thnt booster 
malfunctioned on Oct. 16 and caused 
the fourth failure in five attempts- TIic 
Atomic Energy Commission said Rus- 
sia’s rocket tests were not expected to 
interfere with the U. S. launcliings. 

Mcamvhilc, the Upsala Seisniological 
Institute of Upsala. Sweden, announced 
that Smiet Russia has detonated iin- 
cle-ar devices with yields that total -100 
mcgatons-tivice the force of all those 
detonated by the U.S., Britain and 


France combined. In 15 recent tests. 
Russia has detonated weapons with a 
force of 230 megatons, an average of 
more than 1 5 megatons each, the insti- 

Fout days before Russia announced 
the new series of rocket tests, it an- 
nounced that a joint exercise of the 
Soi'iet Northern Fleet's rocket and air 
forces in the Barents and Kara seas had 
been extended until Nov. 10. 

Tlic rocket launchings into the Pacific 
may extend until Nov. 30 and will con- 
form "with the plan of scientific re- 
search and experimental designing work 


Avco-Potez Venture 

Paris-Joiiitly owned Franco-Anierican 
aircraft eiigiiie ccimpm has been formed 
bv private French aircraft und engine 
bnildcr Henry Potez and Avco Corp. 

Headquarters of new companv, called 
PDtcz-.Avco S. A- will be in the Paris 
area. Potcr will build .Avco's Lycoming 
piston engines for llic Emopean muiket 
and Lycoming turbine engines for world 
muckets other tliun the U. S. und Cunada, 
The two companies expect jointly to in- 
vest ubout S2.5 million over the next 
three scats in the new companv. The 
move 'isarallcls a recent ngreement be- 
tween U.K.'s Rolls-Rovce and Continen- 
tul Motors. 


for the further conquest of outer space,” 
Russia said. 

Three previous series of rocket test 
firings into the Pacific have been con- 
ducted bv Russia. The first consisted of 
two shots, on Jan. 20 and Jan. 21. 1960. 
They were followed on May 13 of that 
year by the first flight test of a five-ton 
spaccctaft— the yircdeccssor of A'ostok 1 . 
'This flight was unsuccessful, and Russia 
said tlie spacecraft had carried only "a 
dummy cosmonaut” as a passenger. 

nic second series also consisted of 
two shots, on July 5 and July 31, 1960. 
These were followed on Aug. 19 by the 
second five-ton spacecraft, from which 
two dogs were successfully re-covered; 
and by two failurcs-on Oct. 10 and 
Oct- H, 1960-in attempts to send 
proiiev to Mars- 

Before the third series of tests oc- 
curred. Russia made three mote knovsn 
tests of the Vostok type of spacecraft 
and then successfullv orbited Cosmo- 
nauts Yuri Gagarin in April. 1961. and 
Glierm.in Titov in .August of that vear 
in A'ostoks 1 and 2. It also put tvvu 
scv’cn-ton spaceships into earth parking 
orbits in attempts to launch smaller 
probes to Vcmi.s. One shot was partially 
successful. 

Following the first t«o Vostok flights, 
Russia conducted the most extensive 
series of rocket tests- eight shots, spread 
through September and October of last 


AVIATION WEEK ond SPACE TECHNOLOGY, Ocic 


2, 1962 


year. TTiese are believed to liase been 
aimed at proving a ] .Z-million lb- thrust 
booster and its guidance capabilib.'. 

Russia has ne\er revealed weights of 
its Cosmos satellites, but estimates have 
ranged as high as 8,5 tons (AW Aug. 20, 
p, 2S), Soviet broadcasts to East Ger- 
many at the time of last year’s rocket 
tests said that Russia might soon launch 
spaceships weighing 16,000 to 20,000 
lb, and carrying "entire space teams in 
flights around the earth or around the 
moon” (AW’ Sept, 25. 1061, p, 555), 
One broadcast said the spacecraft also 
could be used as "ships for the building 
of large, permanent space stations.” 

Cosmos 10 was the fourth Cosmos 
satellite to he launched at an inclination 
of about 65 deg. to the equator. The 
others hasc been Cosmos 4. last Apr. 
26; Cosmos 7. last July 28-a few davs 
before ^'ostoks 5 and '4 were launched 
at that same inclination— and Cosmos 9. 
launched last Sept. 27. 

The six other Cosmos satellites har e 
been launched at an inclination of 49 
deg., an angle which Russia had ncs’cr 
used before this series began. W'licn tlie 
scries w.ns announced last March 
Mar. 26, p. 24). Russia said the satel- 
lites would be launched from different 
cosmodromes. 

This may mean that those laiinclicd 
at the 49 deg. inclination arc fired from 
a different location than those launched 

Cosmos 10 had an initial apogee of 
255 mi., perigee of 130 mi. and period 
of 90.2 min., roughly the same orbital 
parameters as Cosmos 9, Russia has 
described the Cosmos scries as scientific 
satellites aimed at collecting physical 
data in space near the earth, in prepara- 
tion for more manned flights near earth 
and to the moon and plancts- 

They hare been launched on an 
average of one es’eiy three weeks. E\’cn 
without the new rocket tests, tlie two 
Venus attempts and the flights of Vos- 
toks 3 and 4. the Cosmos series would 
har e made 1962 bv far the most actir e 
Sor'ict space year. 

Russia kuinched two satellites late in 
1957 and only one in 1958. It launched 
three Lunik probes in 1959 hut no 
earth satellites. In 1960, it launched 
three ^'ostok-typc spaceships and the 
two Mars prob« and conducted four 
rocket tuts into the Pacific. 

In 1961. it launched four Vostok- 
ripe satellites and attempted two shots 
at Venus. But in the .seven months of 
1962 from Mar. 16 until last week, it 
had launched 12 satellites, attempted 
two N'cniis probes and begun the new 
rocket test scries. These figures include 
launchings that Russia has announced 
plus four failures that Russia did not 
announce but that the U. S. rcsc.ilcd 
(AW Sept. 10. p, 34). 

In spite of the accelcr.ation of the 
l.uinching pace, Russia does not ap- 
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proach the U.S. in total numbers of 
space shots. Since Oct, 4, 1957, Russia 
lias successfully launclied 25 earth satel- 
lites, two lunar probes and two inter- 
planetary probes. The U. S- has succcss- 
Jully launched 106 earth satellites and 
lunar and intcrplanetars' probes since 
Jan. 51. 1958- Two of the U.S. inter- 
planct.iry probes and one of Russia’s 
Mere intended to be lunar probes but 
missed tlicir target. 

Failure of the fourth Thor booster in 
the U. S, nuclear test series apparentiv 
will not deter .\EC from attempting a 
total of three high altitude detonations 
m addition to the July 9 shot which 
created an artificial radiation belt (,W' 
Oct. I. p, 24). The booster and its 
nuclear dcsicc, which «'as to have prod- 
uced a yield of less than a megaton, 
were destroyed by the Joint Task Force 
S safet)’ officer. There was no nuclear 
detonation. AEG said. Small radio- 
actiic fragments fell on Johnston Island 
but there \sete no injuries and no sub- 
stantial effect on test operations was 
expected, \EC said. Destruction of a 
Thor on the launching pad earlier this 
year delayed tests for seseral weeks. 

Tlirec Soviet tracking ships on their 
was to the Soviet rocket target area svere 
still about 100 mi. ss-ithm the 600- 
iiaut.-mi. radius safety zone around 
Johnston Island when the Oct. 16 shot 
failed, -After the first two rocket tests, 
Russia announced that the area south 
of Johnston Island would be free to 
sea and air traffic pending the announce- 
ment of further shots. 

Differences Continue 
On Proprietary Data 

Diffc-rcnccs between indiistrs’ and the 
.Air Force over proprietars tights are 
"almost irreconcilable." according to 
Maj. Gen. W. Austin Davis, com- 
mander of the -Air Force Ballistic Sss- 
tems Disision. 

"Industra- feels that the .Air Force 
(primarily because of pressures to in- 
crease the conipetitis'C procurement of 
equipment and spares) borrows, begs or 
steals proprictan information from con- 
tractors,” he said at the .Aerospace 
Electrical-Electronic Ex|jositi()ii in Los 
-Angeles last week. 

"Tlic Air Force, on the other hand, 
contends that having paid for dcsclop- 
ment of an item or system, the govern- 
ment has bought the right to use the 
data concerning the item or system as 
it secs (it in the public interest, in- 
cluding competitise procurement." he 
said. Air Force feels that a contrac- 
tor's true proprietary ckvciopments are 
recognized and protected and that tools 
aa- as’ailablc to ensure this protection. 

"The ‘limited use' d.mse in a con- 
tract, for instance, stipulates that use of 
proprietary data covered by it will be 
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ARS-IAS Merger 

New York-Biurd of the Aineiiciiii 
Rocket Society and the Council of the 
Insflfutc of the .Aerospace Sciences ap- 
proved the plan for tfic me^ct of both 

Sdieduicd date for the merger, w'liich 
still has to be approved bv a mciiifacr- 
ship vote, is Fob. 1, 1963.' Ballots will 
go out to the Iiienibers of both oigani- 
rstiuns at the end of this week. 

more than 501? of the members of both 

than two-thirds of (hose votes must 
favor the merger. 


limited to 'in-house' requirements," he 
said. “Also, when it is neccssarv for 
the Air Force to repmeure a com- 
mercial item proprietary to a companv, 
we expect to pay a license fee for that 
riglit exactly as docs any priiate citizen 
in the country.” 

Westinghouse Unites 
Atomic, Defense Units 

•All nuclear and electronic resources 
of Westinghousc Electric Corp. which 
are defense and space oriented were 
combined last week under a new 
Atomic, Defense and Space Group. 

Charles If. Weaver, vice president 
and former head of the firm’s Atomic 
Power Group, was named general man- 
ager of the new group, which reports to 
Executive Vice President John K. llod- 
iiette. Commercial nuclear power work 
was transferred to the Electric Utility 
and Marine Group. 

USAF Gen. Albert Boyd (ref.), 
fonner vice president and general man- 
ager of the Defense and Space Group, 
will serve as vice president for planning 
operations for the new group. 

Tile reorganization combines West- 
inghouse's nuclear submarine power- 
plant and nuclear space work— such .is 
that on the reactor for Ntixa— with 
electronic work at the Defense Center 
in Baltimore, and at .Aerospace Electri- 
cal Division, Lima. Ohio. 

Other personnel changes include; Dr. 
John A. Hutcheson, formerlv vice presi- 
dent<ngincering and research, now vice 
president-technical operations for the 
new group: Jolin 5V. Simpson, vice 
president and former general manager of 
the .Atomic Power Divisions, now vice 
president-engineering and research; Dr. 
AV'illiani E. Shoupp. formerly technical 
director, Astromidcar Laboraton. now 
general manager. W’cstinglimise Rc- 
scarcli Lahoratorics. Dr. Sirhiev Kr.isik. 
project manager for Nerva work, will 
continue to supervise that program but 
has also been named general manager, 
.Astronuclcar Laboratory, 

ind SPACE TECHNOLOGY, October 22, 1962 


Advanced Rendezvous Concepts Studied 


Washington— Three study contracts 
to analyze and define basic problems in- 
volved in rendezvous of friendly space- 
craft and optimum techniques for its ac- 
complishment have been awarded by the 
National Aeronautics and Space Ad- 
ministration. 

Tire six-month study contracts, tang- 
ing in value from S82.000 to S94.000, 
were awarded to Cornell Aeronautical 
Laboratory. Raytheon and Westing- 
house Electric. Before the end of the 
current fiscal year, NASA e.xpects to 
award a Phase Two hardware develop- 
ment contract, with competition thrown 
open to all qualified companies. 

The new program, sponsored by the 
electronics and control directorate of 
NASA's Office of Advanced Tcch- 
Doliigy, is aimed at developing advanced 
rendezvous technology which might find 
BSC in Apollo and subsequent space- 
craft. ft is not intended for use in the 
Gemini, whose rendezvous radar is un- 
der development by Westinghouse. 

Although techniques coming out of 
the study possibly might be used in 
military rendezvous-for-inspection ap- 
plications. the three NAS.A contractors 
have been told to assume that both 
spacecraft ate cooperating in the opera- 
tion, or at least that the target venicle 
is not opposing the maneuver, as miglit 
be the case in nrilitaiy operations. 

Selection of the contractors, chosen 
without a fonnal competition, was based 
largely on unsolicited proposals received 
from the companies plus their previous 
experience in airborne intercept and 
missile guidance, according to Dr. Al- 
bert J. Kcllcv, NASA’s director of elec- 
tronics and control. 


In addition to supplying the rendez- 
vous radar for Gemini (see p. 72), West- 
inghouse is building the radar used in 
the USAF's Satellite Inspector (Saint) 
as a subcontractor to Radio Corp. of 
America, and has long been a major 
supplier of airborne intercept radar to 
the Navy, Raytheon has specialized in 
Doppler radar for guidance of its Hawk 
surface-to-air missile and developed the 
guidance for the Sparrow 3 missue. 

Cornell also has been involved in mis- 
sile guidance development for the La- 
crosse missile and in other programs. 
NAS.A also was anxious to have a non- 
producer of hardware in the study phase 
since its views might be less oriented to 
existing equipment techniques. 

Eacfi of the three Phase One contrac- 
tors will prepare two reports when its 
study is complete. One will deal with 
the definition of the basic rendezvous 
problem while the other will covet pos- 
sible solutions expressed in analytical 
block-diagram form. 

Copies of these reports will be dis- 
tributed to all companies which are in- 
vited to bid foe the subsequent phase 
of hardware deselopmcnt. Because the 
studies may develop techniques of mili- 
tary value, the reports probably will be 
classified, NASA has indicate. The 
principal emphasis in the analytical solu- 
tion portion of the study will be on the 
sensors to be used, rather than the com- 
puter and thrust generating portions of 
the system. The three contractors also 
liave been told to consider the require- 
ments of lunar and planetary landings 
with the view to using rendezvous sen- 
sors as a radio altimeter or ground-speed 
sensor during such landings. 


Dr. Kelley said that the rendezvous 
prohlem and its solution is the highest 
priority program in his directorate. 
Techniques and equipments planned for 
Gemini and Saint necessarily were 
adaptations of systems developed for 
aircraft interception because of time 

Despite many similarities, there are 
important differences between intercept- 
ing an enemy bomber and rendezvous 
with a friendly spacecraft, Kelley 
pointed out. Where the former is a 
"hard-intercept,” the latter is “soft" and 
mote leisurely. 

NAS.A concluded that a fresh look 
was needed at the basic rendezs'ous 
problem, freed from the restraints of 
meeting a specific operational date and 
using available technology. 

The second half of the current six- 
month study programs is to provide a 
“complete definition of the subsystem 
parameter values and equipment char- 
acteristics that will provide an optimum 
solution to the [rendezvous] system 
problem,” according to the civilian 
space agency, 

"Consideration of the state-of-the-art 
should be withheld as long as passible.” 
the work statement says, "Some time 
is saved when state-of-the-art limi- 
tations are evaluated and applied as they 
are encountered in the analysis, but 
valuable information may be lost (as 

Any company that would like to con- 
duct a similar study with its own funds 
and submit a report to NASA for con- 
sideration along with the three funded 
contractors is welcome to do so. Dr, 
Kelley said. 



Seaplane Tested With Hydrofoil System for Navy 

Edo Cotp„ College Park. N. Y„ is testing a Cnimman/Coast Guard JRF-5 amphibian fitted with a supercavitating hydrofoil system for 
Navy's BuWeps. Single h^h-speed foil is mounted between ventilating struts below the aircraft’s center of gravity, and two skis extend 
forward from the nose to stabilize the plane during takeoffs and landings and to prevent diving, should the foil be damaged or destroyed. 
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FIRST FLIGHT FHOTO of the Bociiig.-V'crtol CM-)fiA Sea Knight medium ns.uiilt hellcoptet shows there is smali estenia! configiicatioii 
change trum the Vettu! 107. Rear pylon is longer because of moniiting of an aiedliary powetplant at tlic rear behind tlie main engines, 
and intake sliapcs are modified slightlv because of duct heating and addition of a particle separation svstem. On the ground (left to right) 
are a Canadian Vertol 107 with large sponson tanks, an IIC-I.V dcsclopmcnt helicopter, three CH-47A (HC-IB) Chinook test ships and 
New York Airways filth 107 now undergoing test flight. 

Vertol Flys CH-46A Assault Helicopter 


By ^^'illiam H. Gregory 

Pliiladelphia-Bociiig A'ertol CH-40A 
Sea Knight medium assault Iielicuptct 
for the Marine Corps made its official 
first Bight here last week, a year from 
the contract signing but eight weeks 
behind its program scliedule. 

As reprogianicd. Vertol plans to ab- 
sorb the slippage and meet the original 
date for beginning of Board of Inspec- 
tion and Sunev trials at tlic Patuxent 
River Naval Air Test Center in June, 
1963. 

Demonstration aircraft, No. 2 of 
three off the line so far, had approxi- 
mately 8 hr. flight lest time prior to the 
display, half of wliich was flown with 
the folding blade system required for 
operation from aircraft carrier-type as- 
sault ships-LP-2s or LP-4s. 

First helicopter off the line went into 
tie-down test and file third was sent to 
Republic .\\iation Corp. as static test 
subcontractor. Flight test on the No. 2 
helicopter has readied primary mission 
gross weiglit of 18,700 lb. and speeds 
of IDO kt. with the folding blades. In- 
stallation of the total automatic folding 


system circuity is not complete, so 
blade folding was dcmunsliated on a 
test stand and not on the aircraft. 

Marine officers were not unduly con- 
cerned over tile slippage since they felt 
N'ettol's schedule was optimistic to be- 
gin with. Tliey considered holding tlie 
official first fliglit demonstration— a pro- 
gram milestone in Naiy-Marinc aircraft 
procurement— a year from the contract 
signing as a significant acliieiement 
even though V'ertol had tlic develop- 
ment knowledge of its N'ertol 107 pro- 
gram to draw on. 

The helicopter, designated HRB-1 by 
the Marines before Defense Dept, re- 
vised military aircraft designations, is 
procured tlirough tlie Navy Bureau of 
Weapons and is the first iidicopter 
BuNVeps has bouglit from inception on 
fixed-price contract. 

V'crtol as a result has been faced with 
program definition problems in addi- 
tion to a tight program schedule, Cipe- 
cially in tlie area of technical manuals, 
wliosc contribution as a cost item is 
becoming more wideh appreciated. 

Weapons Readiness .-Analysis Pro- 
gram (WR.AP) requirements also arc a 


major definition problem because the 
C11-46A is the first helicopter to in- 
clude this new Naw maintenance pack- 
age ssstcni and is farther along in it 
tliim any of the four fixed-wing aircraft 
which also will use the system. 

Basically, tlie W'RAP system calls for 
providing various card-file maintenance 
instruction packages by the contiactor 
designed for larious unit levels. Eacli 
[Mckage is to eontaiii step-by-step main- 
tenance instructions for tlie particular 
command level involved and also will 
speeih' the manpowei skills required in 
detail to carry out tlic instructions in 
the package. 

Because of definition problems. \’cr- 
tol lias been faced witli absorbing un- 
foreseen sliort-tenn costs. Terms of the 
contract were designed, howci er, to pro- 
vide for such costs over the long liaiil. 
Vertol agreed to share substantially in 
development costs wlicn the program 

Slippages in the program liaic 
stemmed from two general causes: de- 
lay in release of drawings to production 
and delays in receipt and qualification 
of components and parts from subcon- 
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Chinook Management Sy.stem Reorganized 

Boeing's Vertol Division has reoiganircd Its Army CH-47A (tomictly HC-IB) 

Systems Counnand Program Management Siirvev team. Air Force manages the 
program for the Army and sent in the team because of program slippages, which now 
leave the faelieoptei about a year behind schedule. 

Both Vertol and .Air Force feel positive action has resulted from the survey, al- 
though full effect cannot be determined yet. Vertol also is making suggested changes 
ill the industrial engineering area, whicli includes production methods, tiioling. value 

Change in the piograni management stresses strcngtliening the program manager’s 
office and not personnel changes. The program maiiaget, who formcTlv liad onlv an 

The new system is not a full project system that mils across company functional 
lines like systems used on some higli cost weapon system programs, but rather repre- 
sents a matrix of the two. Vertol now is in process of adopting the same svstem for 
its 107 program management, which includes tlie Marine CH-46A. 

One pcobieiii, which has become a common one in tlic defense indiuliy, is getting 
an accurate fix on the program’s real status. This entails mcasmiiig not only money 
spent and progress made but determining liow iiiucli progress should have been made 
for tlic money spent and time involved. Vertol is seeking improved techniques in 
this area. 

Chinook problems appear to stem paitiv from tiic impact of major programs like 
the Qilnook and the .Marine CH-46A on Vertol in the last two years after the com- 
pany liad dropped down to an employment of 1,700 persons in 1958-59 following 
pliase-oiit of the 14-21. ICmpIoyment now tops the 6.000 ler-cl. 

Cliiiiook program also called for living with a new way of development, in that 
prototypes were dispensed with to compress lead time. Wjicn development problems 
arose— for example, in qualification of upper control system components or in re- 
design of the tiansmissioii to accommodate the increase in rating of tlic Li-coming 
T55 engine powering the helicopter to 2,200 shp.-dclays resulted and a substantial 
fund overrun developed. 

,\ S4-million contract reported last week for Vertol by Sen, Joseph S. Clark (D.-Pa.) 
reportedly represents final funding of the overrun. Continued funding of the program 
is expected. 

Vertol has completed the 11 test helicopters called for by the original contract 
and now is ready to toll out first production ships. Helicopters arc expected to be 

pilot evaluation, expected this fall, and Army user trials at Ft. Rucker, Ala., that 
will begin following the Ait Force tests. Component 150-lir. qualification has been 
completed, Vertol said. 

Expansion of its facilities also is under way by Vcrtol-all company-funded. A 
new engineering building and a blade manufacturing building arc oecupied or will 
soon be occupied on a 290-aeie site near the Philadelphia Iiitcmutional Airport. 

Future plans call for moving flight test operations from the airport to the new site 
and erection of a new manufacturing building. Vcrtol’s present company-owned 
plant at Motion, Pa., niav eventuallv become wholly a research and development 
facility. 

Problems in the Chinook program figured in tlic Air Force decision to buy six 
Sikorsky HSS-2 helicopters as interim SOR190 aircraft to support Texas Tower 
operations this winter off New England (AW May 7. p, 68). Ait Force now has three 
aircraft bailed from the Navy for this mission, and these may be purchased as pail 
of the interim buy. 

No contract had been signed with Vertol, though it had been named as winner 
of tlw SOR-I90 competitioci last summer about a month before the USAF team 


tractors. An exaniplc is tlic redesign 
of part of the engine start system be- 
cause of failure of a geared shaft to 
operate properly. 

The Marine aircraft, designated the 
Vertol 107-2 in its commercial ver- 
sions, has generally the same extcsnal 
configuration as the A’ertol 107 twin- 
turbine helicopter in service with New 
York Airways. Powerplants are a pair 
of General Electric T33-8B frec-tur- 
bine engines with a 30-inin. military 
rating of 1,250 shp. and normal con- 
tinuous rating of 1,050 slip, at 19,500 
rpm. The -8B engines arc the current 
production version, and incorpoiatc an 
auxiliary sump for the No. 2 bearing 
that was added with tlie -8A version 
and in addition an automatic start con- 
trol system and associated piping. 

Folding of the blades, a major ex- 
ternal change from the 107-1, is ac- 
complished by addition of a second 
hinge at each totor blade toot which 
acts 3$ a pivot point. An electric motor 
and actuator system developed by Cur- 
tiss Division of Curtiss-AA'riglit Corp., 
Caldwell, N. is fitted in each hinge. 

Each of the two thrcc-bkide tandem 
rotors must begin the cvcle from a set 
position, and activation of the system 
from the cockpit rotates eacli rotot to 
the proper position. .All blades fold 
back along the centerline. ,ind the vary- 
ing amount of travel required for each 
blade is controlled by hinge stops. 
When the stop is readied, the electric 
motor stalls out. eliminating need for 
a shut-down switch. 

Dynamics of tlie folding system have 
been tested in flight and on a test stand 
by simulated weights and by using the 
actual system, but qu.ilification of the 
folding mechanism itself, requiring 
5.000 cycles, is in early stages. 

Other changes in the interna! and ex- 
ternal configuration: 

• Particle separation system in the en- 
gine inlet. This system basically is a 
scries of small traps on an inlet center- 
body that Vertol says will effective!)- 
bleed off foreign objects, especially sand 
particles that have proven especially 
troublesome in the foreign-object cate- 
gory. Requirements of this system .ind 
inlet duct heating for ail-weather opera- 
tion have brought minor changes in en- 
gine duct configuration. Pemt-r loss 
from the separator is given b\- Vertol 
as i%. Loss from inlet screens, like 
those used by New York .Airways and 
which the Marine helicopters mav- be 
equipped with, is 1%. A'ertol says. 

• Auxiliary powerplant, a Solar Aircraft 
P-7 turbine which provides self-starting 
capability and power for folding and un- 
folding the rotor blades. Mounting of 
the auxiliary powerplant in tlic rear rotor 
pylon meant some lengthening and al- 
teration of the fairing contour. 

• Integral hydraulic starter vvliich spins 
the auxiliary powerplani up to 80% 


ipin. for start. The auxiliary powerplant, 
in turn, operates an a.c. generator and a 
hydraulic pump for restoring hvdtaulic 
pressure to an accumulator for the next 
starting cycle and pressurizes the utility 
hydraulic system. Utility hydraulic sys- 
tem has 3,000 psi. capability for start- 
ing, operation of the rear ramp and 
door, cargo winch and blade positioning 
for folding. Two separate 1,500-psi. 
h)'dtaulic control svstems are used, as 
on the 107. 


• Modified electrical system which uses 
two transmission-driven 40-kva. a.c.-d.c. 
brushless generators developed by Le- 
land Airborne Products, a division of 
American Machine and P'oundry Co. 
The system is simpler, 50 lb. lighter, 
more flexible and has greater load ca- 
pacity than the 107 system, 

• Integrated cargo handling system per- 
mitting loading or unloading by one 
man of palletized cargo or wheeled vehi- 
cles. The cabin floor is stressed for 
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Marine CH-46A Helieopler Performance 

NASA Std. Atmosiiheie 

Gross wciglil-piiiiun iissault mission 18,700 lb. 

Weight empt> 11,701 lb. 

Useful load 6.990 lb. 

Pavluad-primars assault missions -1,000 lb, 

at sea level (takeoff gross ncight less 20% Initial fuel) 150 kl. 

Ilovct ceiling out of ground effect inilitsrs [xmer (takeoff gross ucight less 

10% initialfucl). ' 6.500 ft. 

Miniiiinm level Right speed (takeoff gross ucight less -10% initial fuel, 

one engine inoperative, sea level) 45 kt. 

Rate of elimb 

Forw.-ird at normal rated |>onct at sea level 1.340 fpm. 

A'citical at militar) power at sea level 1,290 fpm. 


500 lb. s<j. ft. and is fiticd with tollers 
for cargo pallets and treads for wheeled 

Miglit demonstration included ho\cr, 
sideways left and right and backwards 
flight and sertical climb to 200 ft. at a 
1.700 fpm, talc of climb. Tire aircraft 
made a single-engine flyby on one en- 
gine at 90 kt. IAS and two-cnginc flyby 
at 1 50 kt. T.AS. One flyby also was made 
at 110 kt. with the reat ramp open. 
Rapidity of the self-contained start sys- 
tem was demonstrated. In connection 
with starting, the helicopter deyeloped 
a form of ground resonance, bouncing 
on the nose wheel during early rotor 
spin in the 20-rpni. range. The oscilla- 
tion disappeared quickly as rotor speed 

Marine Corps is buying the CH-46A 
as one of three classes of helicopters to 
replace its piston-engine helicopter fleet 
to meet \ertical enydopment concept 
requirements. The light Bell IIU-IE. 
Marine yctsion of the .Army IIU-IB, ex- 
pected to go into production next 
montli, n-ill replace Kanian IIOK heli- 
copters and Cessna OE (L-19) fixed- 
wing reconnaissance aircraft now oper- 
ated together in observation squadrons. 
Tlte CH-46A will replace tlic Sikotskv 
HUS- (S-5S). and the new he.rsy assault 
hclico|)ter just awarded to Sikorsky will 
replace Sikorsky IIRZS twin-pistnn-cn- 
gine helicopters. 

Current CH-46.A programing calls for 
dcliseis- of tlic teniaming 1 1 liclicop- 
ters of the original batch ordered in the 
12-month period through Nmcmbcr, 
1965, Bench and qii.ilification tests ate 
on schedule and the first 50 hr. of tie- 
down testing is completed. -A 1 50-ht. 
licdosMi test plrasc will begin within a 
week nr two, and a final 250-hr. tiedown 
test is to be completed by April, 1965. 

Xaw Prcliminars- Evaluation will 
begin at the V’ertol plant late this year, 
and Phase T«o of this E>aluation is 
scheduled for I'ebtciars , 1965. Board of 
Inspection and Siiney trials are due 
in June, and the Elect Introduction 
Program (ElP)-with Marine .Air Group 
26-in the fall. First deliveries to squad- 
rons ate planned for c.trlv 1964, and the 


Navy .Asialion Supply Office will take 
user full logistic support responsibility 
from Vcrtol in mid-1964. 

CII-46,A program falls under the 
ovct-all 107 program at Vcrtol. 'Hiis 
ptoetam also includes: 

• hJw York Airways commercial pro- 
gram. Ship No. 5 for New York .Air- 
wavs now is fljing at Vcrtol, but some 
uncertainty exists over whether NY, A 
will take delivery because of suljsidy 
considetarions (AW Sept. 17, p. 41). 

• Japanese Hcciisc program, A'ertol has 
dcli'-ered three sliips to its licensee, 
Kawasaki Aircraft, and will dchscr major 
components for seven more tlirough 
tlie middle of next year. 

• Roval Canadian Air Force order for 
six sliips. One is flying now at Phila- 
delphia and another is coming off the 
line with deliveries due next year. 
These arc fitted with oversiae spoiison 
fuel tanks providing 900 more gallons 
(AW July 16, co\-cr) and were expected 
to be bouglit by the .Air Force for its 
Specific Operational Requirement 190 
liclicoptor. Canadian armv also mav 
order the 107. 

■ Sw-edish order for nine, to be used as 
anti-submarine w-arfare aircraft. Deliver- 
ies are scheduled to begin March. 1963. 
Sw-edisli version w-ill be close to the 
Marine version, but will not have fold- 
ing blades. 


Arniftl Helicoptfr Sliwly 

fighK-r 'lidlcoptcT «-?th spt-cds nf 160-20U 
kt. as an escort for the A'ertol CM-47.A 
Chinook and for assault inissiom, and 

.Armv interest was' strong In Bell Heli- 
copter Corp.'s Warrior or IIU-IF pto- 
jiosal. an armed, advanced HU-I that uti- 
lizes a tillable rotor-abont 5 deg. travel 

mum speed in the 16U-kt. range. Bell 
has shown a niocknp of tlic proposal to 
Amiy personnel. 

Proposals and interest on the |iart of 
other heiirxipter companies since have 


Defense lo ImproAC 
Technical Dala Flow 

Washington— Steps to strengthen the 
role of the -Armed Scniccs Technical 
Iiifoniiatioii .-Agency in acquiring tech- 
nical itifonnation and disseminating it 
throughout the Defense Dept, were 
initiated last week. 

Tile action came after Sen. Hubert 
11, Humphrey (D.-Minn.). chairman 
of a Senate Government Operations 
subcommittee, claimed that duplicated 
research and mishandling of informa- 
tion has cost the nation S! billion in 
wasted effort. 

Concern for the ‘‘generallv disorderly 
state’’ of Defense Dept, efforts in this 
field vvas voiced by Roswell Gilpatric. 
deputy secretary of defense, lie or- 
dered Dr. Harold Brown, director of 
Defense Research and Engineering 
(DDRE), to coordinate a stiidv in con- 
junction with the assistant secretaries for 
inst.ill.-itions and logistics and public af- 
fairs and the director of the Defense In- 
telligence .Agency. The study would 
"develop a comprehensive DOD poliev 
governing functions, organization and 
operation of an integrated DOD scien- 
tific and technical information pro- 

Key- to the solution of the problem 
lies ill rewriting the mission statement 
of the .Armed Services Technical In- 
formation Agency. At present, the 
agency , which is operated bv the .Ait 
I'Orcc for the Defense Dept., cannot 
require submission of information un- 
less a request is received for it. 

•As a result, the agency is receiving 
only an estimated 5% of the rc|)orts 
it should. These reports originate in 
a variety of activities and laboratories 
and cover every facet of the physical 
and electrical sciences. Requiring auto- 
matic submission of reports will give 
till- agency a complete library, increas- 
ineits effectiveness. 

The agency’s users arc procurement 
agencies, laboratories and contractors. 

Under the rewritten mission state- 
ment, which has been approved bv the 
three serv-iccs and is now awaiting the 
.ip|5toval of DDRIv. "aggressive dissemi- 
nation" will be pursued and the 
agency ’s organization will be altered to 
allow- it to coordinate more effectively 
the work (if other information gather- 
ing and disseminating activities. 

•All office of Director of Technical 
Information will be established under 
Dr. Brown to serve as a focal point 
ill developing and recommending policy 
and to provide coordination ancf revievv 
of over-all DOD scientific and tech- 
nical information activities. Tlie sen-- 
ices and the .Advanced Research Froj- 
ucts .Agency will also designate rtpte- 
sentatives to act as focal points for the 
effort. 
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NASA Considers Use of Centaur 
As Titan 2, Saturn Upper Stage 


AV'ashington— Centaur is being con- 
sidered as an upper stage for Titan 
2, Siturn C-l and Saturn C-IB boost- 
ers for adianced pavloads as well as 
for its ptiman- Atlas-booster application 
ill tlic Surveyor mission. Decision on 
expanding Centaur to these advanced 
missions depends on National Aero- 
nautics and Space Administration’s suc- 
cess ill soh-ing vvliat it considers the 
six most critical problem areas it has 
identified in the program. 

These are the key points in a N.AS.A 
report to the House space committee 
on the agenev’s re-evaluation of Cen- 
t.iur, which also lists the agency's rea- 
.s(,ns for accelerating the Centaur pro- 
gram and sliifting its management to 
Lewis Research Center from Marshall 
Space Fliglit Center (.AW Oct. 8. p. 
40). 

Tlic report is signed by Dr. Hugh L. 
Drvden, dcpiitv N.AS.A administrator, 
and it confirms that continuation of 
the Centaur program vv-ill require total 
funding of SlOO million in Fiscal 1965. 

Vincent I.. Johnson, Centaur pro- 
gram manager, said ptevimislv that 
N'AS.A would increase the Centaur 
budget over the S67 million in the 
authorization request. 

These arc the reasons given by 
N.AS.A for continuing the Centaur pro- 
gram: 

• Use of Centaur on a Titan and Sat- 
urn upper stage would cut in half the 
cost of a licaw pavload launch veliicic 
made up of all-Satutn stages. N.AS.A is 
studying the application of Titan-Cen- 
taur and Satiim-Ccntaur for heavy or- 
biting ohsen-atories and .sy nchronously- 
orbiting communications and weather 
satellites. 

• .Atlas-Centaur w-ould be a standard 
vehicle for a large number of Surv eyor 
pay-load launches to obtain scientific 
and engineering data for tlie .Apollo 
manned lunar landing mission. Tlie 
unmanned Sunevor (.AW Oct. S, p. 77) 
will be launched “no later than earlv 
1965,” according to the report. 

• Centaur development vv-ould adv-.ince 
the technology of liquid hydrogen pro- 
pulsion systems. 

The report savs the program inaiia- 
genient was transferred to Levv-is be- 
cause of its background in liquid 
hydrogen work dating to 1950 and a 
management capability at Lewis that 
has not been fully exploited- Without 
responsibility for Centaur, the rqsort 
says, Marshall can put its full efrotts 
on the Saturn vehicle family. 

•Although it is not mentioned in tlic 
report, Marshall w-.is a relucf.mt mana- 
ger of the Centaur program and bad 


recomiiieiided scrapping the Centaur 

The six critical problems faced by 
the prognim arc: 

• Guidance system requires additional 
development effort to achieve the re- 
quired aeciiracv with good relbbility . 

• Tank fabrication will tcoiiirc better 
welding techniques, somewhat heavier 
metal ill weld areas, and investigation 
of bettor steels for use at liquid hydro- 
gen temperatures. 

• Separation of Centaur from -Atlas in 
flight requires further analysis and pos- 

Apollo Spacesiiit 

New A'oek— Contract authorizing tlic 
team of United .Aircraft Corp.’s Hamil- 
ton Standard Division and International 
Latex Corp. to begin work on tlie space- 
suit for .Apollo crewmen has been let 
by National .Aeronautics and Space .Ad- 
m inistration. 

Delivery- time for the first suit is 10 
months from the cimtract date, w-liich 
is Oct. 5. Contract totals SI. 55 million. 

.As prime cxmtractor, Hamilton 
Standard is cliarged vvitli management 
responsibility of tlic over-all program 
and witli dcvelopnient of the back-pack 
— Iifc-sup|jart system which crevv-mt-ii 
will wear during lunar explorations. 
Latex will fabricate the suit with 
Republic .Aviation Corp. furnishing 
human Factors information and environ- 
mental testing of the suit on a suboon- 
tract basis. Republic also has the capa- 
bility for testing the back-pack svstem. 

N.AS.A selected the team from a field 
of about 15 bidders this summer (.AW 
July 50, p. 15). but final aw-atd of the 
contract was delayed bec.msc the com- 
panies had bid as members of separate 
teams. Hamilton Stand, ltd bid with 
David Clark Co. as its subcimtr.ictot 
and Litex. also bidding as prime con- 
tractor, had Republic and AVesting- 
houve Elecftic Corp. as its subcontrac- 

NAS.A split the teams and awarded 
the prime and subcontracts on an indi- 
vidual basis. 

Hamilton Standard and Late.x then 
had to est.iblish their vv-orking relation- 
ship before the contract could be final- 
ized. Litcx was allowed to kap Re- 
public as a subcontractor. 

Other companies submitting bids in- 
cluded Nortli American .Aviation, Ling- 
Temco-Vought. Northrop Corp.’s 
Space Liboratoiy. Bendix Corp.’s 
Eclipse-Pioneer Division, Litton Sys- 
tems, Genera! Electric in association 
vv-itli B. F. Goodrich, and Garrett 


sibh some clumges in order to achieve 
.1 sufficientlv high probahiiity of clean 



sulation |)aiiels must be fully- teview-ed 
and tested to prove their capability to 
withstand the aetody-namic loads en- 
countered. The redesigns were made 
after the first Centaur flight Mav 8 
which ended 54 k-c. after liftoff w-'lien 
the Centaur stage failed and the entire 
vcirick- vvas destroyed. 

• Cajsability of .Atlus Centaur to carry 
heavy pay loads under severe wind con- 
ditions must lie .uialy-zed in greater de- 
tail lo assure adequate margins of 
safety. 

• Fabrication quality on Centaur tc- 
quiies additional improvement to reach 
the level of quality- control desired. 

Contract Issued 

Corp.'s .AiRevtarcli Division in associa- 
tion with Grumman .Aircraft Corp. 

Tlie life-support system in Hamilton 
Standard’s hack-pack will include a 
he, it exchanger and an oxvgen supply. 
There also will be a two-wav radio, for 
communications with the command 
module. The contract docs not provide 
for a propulsion system in the pack, 
but a com|iany siiokesman said one 
could be included. 

.A|Jollo acwme-n will strap the con- 
toured pack to their backs prior to exit- 
ing from the lunar excursion module. 
The lifc-.viipport systems will plug into 
outlets in each crewman’s suit. 

The suit, a combination support and 
restraint design, will be made of a rub- 
berized fabric and will be engineered 
to protect the crewman from the 
moon’s harsh environment. The final 
design is expected to closely- resemble 
a suit shown Ijv Latex earlv l.ist veat 
(AW Apr, 24, 1961, p. 55)! 

Unlike previous spacesuits, it will 
allow- the himir explorer greater mo- 
bility under full pressure, enabling him 
to walk with ease, climh ladders and 
cv-cn touch his fives. 

Consideration also is being given to 
a self-contained radiation shield, prob- 
ably- to fit around the trunk or the 
spaceman’s body. Water or saturated 
hydrocarbons probably will be pumped 
tlirough a liner uii the outside of the 
suit to provide protection during solar 
flares or during passage through the 
Van .Allen radiation helts. 

Tlie suit previously- shown bv Latex 
could be donned bv a spaceman unas- 
sisted in 4-6 min. It was tested through 
re-entry temperature profiles reaching 
260F loads fur 55 min. Cooling vv-as 
provided by oxv-gen pressurization and 
a circulation sy stem which removed car- 
bon dioxide and provided moisture 
control. Tlie suit had a pressure of 
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Research Groups m West Germany 
Advocate Increased Space Effort 


By Cecil Brownlow 

Geneva— Tivo W'est German indus- 
try-research organizations arc advocating 
a tno-pronged, four-sear program de- 
signed to plaec W'esl Germany among 
tlic European leaders in the space sci- 
ences. Plan, which could begin next 
scat and would include nian-in-space 
studies, is nosv under reviesv bs tlie 
Ministry for Atomic Energy. 

While advocating a full range of re- 
searcli projects, the program svould 
restrict immediate hardsvatc to a limited 
number of projects within the present 
West German cap.ibility. One future 
facet ssould be tlic training during tlic 
four-year period of “no less than 3,700 
scientists and technical men” in the 
s arious areas of space technology. 

Drafted and submitted to the govern- 
ment as a joint proposal by the German 
Assn- of -Ait and Spacecraft Industries 
and the German Society for Aeronau- 
tics. the program pl.iiis a total outlay of 
approximately S233 million during the 
four jean of its existence. 

Primary purpose of the project, ac- 
cording to the two associations, “is to 
make it possible for tlic German Federal 
Kepublic to participate actisely in the 
international work on space research 
and space trasel developments.'' 

Industry, under the plan, would har e 
three specific objcctises— “rccoi'et tlic 
teclinical lead achieved by other coun- 
tries.” implement a systematic vrarking 
jirogram "embracing the entire field of 
space travel as a basis for European and/ 
or .Atlantic cooperation” and provide 
new solutions to prnhlems with a view 
of cutting costs. 

To imislcincnt tliis. the sponsors of 
tlie program sav that tlic AA'cst Ger- 
man industrv during flic four-year pe- 
riod should: 



• Expand iijkiii proposals already ini- 
tiated. including assigned development 
of a tliird-stagc lionstcr for the planned 
launcher system under dcvelopnient as a 
multi-nation European program. In con- 
nection with this, the proposal urges 
further development work on chemical 
propulsion techiiicpies based upon liy- 
drogen penixide or hydrogen fluoride 
since their efficiency “can still be sub- 
stantially improved." Development of 
recoverable liigli-allitnde research rock- 
ets also would be accelerated under this 
phase of the program. 

• Initiate a long-range ' pioneering’’ re- 
search and develupiiiciit program, in- 
eluding such long-range projects as 
controllable and recoicrablc spacecraft 
and space stations- 

■ Construct development and test fa- 
cilities, including space simulators, that 
ivould be available for use bv the in- 
dustry as a whole. 

Researcli projects would include: 

• Kinetics, including high-altitudc 
studies, boundary layer and cooling. 

• Flight niccliaiiics and control, par- 
ticularly trajectory c.ikiilation, inertial 
navigation and liigli-reliability com- 
ponents. 

• Propulsion, with researcli geared to- 
ward increasing tlie efficieuci of hciiiid. 
semi-liquid and Solid fuel combiiiations. 
Utiliz.ilion of atomic enc^y for pro- 
pulsion also ivould be considered. 

• Stnictiiral design, strength and matc- 

• Communications equipment. 

• Biu-astroiiaulics, including siuinhited 
environmental tests of in.m in space. 

• Meteorology. 

• Applied mathematics in the fields of 
statistics, theory of pniliahiliti, opera- 
tional research, diffcrcnti.il calculus, the 
LaPhicc cosniologiciil system and group 

• Physics and chemistry, including ervo- 
gcnic temperature effects on materials 
and problems of weightlessness. 

Program also urges .i central data col- 
lection and inforni.itiim eeiitCT for use 
by all interested inehistiy and researcli 
facilities. This could be achieved, it 
siivs, bv expansion of the |)revcnt Cen- 
tral -Aviation Docuinent.ition and Infor- 
mation Office to include .space activities. 

Sponsors of the project emphasize 
that outhns for the first vear of the 
plan would he only Ssl.s miHicni. or 
approximatelv 0.04''' of West Cer- 
maiiy's gross nation, il product as com- 
pared witli the 0.067' to O-OS'.'f I'rancc, 
England and Italy will channel into 
space activities next year cinder curient 
plans. W'est German program, how- 
ever, would gradiiallv build to a total 
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of SS4.3 million for tlie fourth year. 

In urging adoption of the plan, tlic 
sponsors of the program emphasize that 
■'German partieipation in these projects 
is not a matter of national prestige or 
eagerness for scientific adventure . . . 
it has actually become a question of 
national existence since space tech- 
nologv- exercises a powerful impact on 
all otlier technical sections and has a 
decisive bearing on the dewelopineiit of 
the entire German industrv and of the 
over-all national economy.” 

Aerojet lAM Contract 
Vote Expected Shortly 

Inteniational Assn, of M.icliinists’ 
members at Aerojet-General Corp. will 
vote Oct. 2S on whether to accept a new- 
labor contract negotiated bv conipanv 
and union leaders in Washington (.A\C 
Oct. 1 5, p. 37). Eugene F. Marotta. 
business representative of Azusa I.AM 
Lodge 1893, District 80, said the union 
negotiating committee is recommending 
“]00%” acceptance of the contract. 

Marotta termed the proposed con- 
tract the "best in the entire industry” 
and said outlook for acceptance is "verv 
good.” I.AM members on Sc|)t, 3& 
lotcd to reject an earlier company offer 
on leainimcndation of union locals. 

Union shop was not an issue in .Aeio- 
jet-Cencral/IAM negotiations since the 
comp.my alreadv has a union shop. In 
addition to pav raises, the new contract 
reportedly offers an improved medical 
and dental program phis new provisions 
on seniority, promotions, vacations and 
jury duty allowances. 

Ill another aerospacc-lahor situation. 
National Labor Relations Board is ex- 
pected to complete tahuhitioii late this 
week of votes in an election Oct. 10 on 
acceptance or rejection of a union shop 
for N'orth -American Aviation employes 
ill United -Auto Workers bargaining 
units in CaliFnniia, Columbus, Ohio, 
and Neosho. Mo. 

Flection is scheduled at General 
Dviiamics’ AA'esf Coast facilities Oct. 
23 on whether employes in LAM har- 
g.iining units want a union shop, 

Boeing-LAM negotiators continued 
discussion of issues other than those be- 
fore il presidential fact-finding board in 
Seattle with federal mediators last week. 
Rohr-T.AM negotiations continued at 
Ri'crside. Calif-, and LockUced-l.AM 
negotiations in Los .Angeles— both )jrc- 
sided over by federal mediators. Tlie 
union shop is an issue in all three of 
these disagreements. 

•At Douglas -Aircraft Co., a contract 
offering a 3C7 pay raise and fringe 
benefits for 4.600 professional people 
belonging to the Southern California 
Professional Engineering Assn, was ap- 
proved by association membership last 
week. Pay hike is retroactive to ()ct, 1. 
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FAA Crop-Dusting Crash Study 
May Result in Safer Pesticide 


Washington — Federal Aviation 
•Ageiicv ’.V searcli for a cheap and f.ir less 
tovic pesticide has produced several dis- 
cnvcrics in the field of bin-clicinistry 
that may lead to a major breakthrough. 

For mote tliaii a vear. a team of scien- 
tists working under Dr. St.mley R. 
Molilor, director of FAA’s Civil Aero- 
medical Researcli Institute (C.ARI). lias 
been studying why aircraft floivn by 
‘killed crop-dusting pilots crasli so fre- 
quently. 

Underlying this team’s work has been 
the premise that poisons commonlv 
used to spray or dust crops can and do 
accumulate within a pilot's body, Tliis 
accumulation takes place at the lowest 
possible level, inside individual cells, 
where it is difficult to detect. 

In seeking to learn mote about this 
potentially deadly process. FAA rc- 
scarclicrs have pinned down what tliey 
feel ate two fundamentally important 
bio-cliemical facts: 

• Causal connection exists between the 
buildup of certain toxic substances at 
the cellular level and the onslaught of 
vug.ir diabetes. 

• Buildup of poisons within the cell 
interferes with the so<alted phosphate 
bond reaction, which controls how fast 
the human body produces energy. 

.A family of cliemica! substances 
known as clilorinated hydrocarbons form 
the base of many modern pesticides. 
Although the molecule of a typical hv- 
drocarbon pesticide is a complex chain 
of atoms, an infinitcsim.il portion of it 
gives the chemical its toxic qualitv. 

To learn how this portion can be re- 
•shaped so as to render the chemical 
hannless to humans is a goal of FA.A. 

Chlorinated hydrocarbons kill insects 


New Raiigerti 

Cape Canaveral— Five new spacecraft 
were added to the Ranger series last week 
bv the National Aemnautics and Space 
.Administration to provide support for the 
maimed lunar landing program, as pre- 
dicted by Aviation AVeek (Sept. 3. p. 17). 

I'hc added Rangers are intended to 
pick up slack in the unmanned lunar 

the Centaur iptwr^stage project. Centaur 

Surveyor spacecraft to the moon. 

The new Rangers, numbered 10 
through H, will be launched by .Atla^ 
Agcna D vehicles. Exact nature of the 
|iayloads has not bccit determined, but it 
is possible that Rangers 10-14 mav carry 
either a photographic or a surface-nicasiir- 
ing capsule (sec p. 23), 


Iry producing convulsion and they af- 
fect man the same way. In addition, 
tliey can penetrate the skin without 
benefit nf cut or bruise. Often, thev 
are toxic weeks after aerial application, 
Because of ‘ucli dangerous qualities. 
Li. S. agricultural authorities have 
sharply curbed the u.se of chlorinated 
hydrocarijons. As a result, many opera- 
tors liavc switched to another group of 
chemical pesticides known as the high 
energy phospliatcs. 

The phospli.ites lose their potency- 
soon after application. Tlius the public 
is protected ^rom their harmful side ef- 
fects, hut crop-dusting pilots arc not. 
According to Dr. Paul Smith of the 
Civil Aemmedical Research Institute, 
the phosphate pesticides have an effect 
similar to that of ncnc gas, producing 
visual disturbance and then paralisis. 
As sucli. they are particularlv hazardous 
to pilots. 

■To illustrate the problem’s magni- 
tude, ill 1939-the last vear covered bv 
vtatistics-there were 5.000 aircraft anS 

4.000 pilots engaged in the U- S. ctop- 
diistiiig industiy. Togctliet, tliev logged 

900.000 flight hours and treated 51 
million acres. During the same vear. the 
313 crop-dusting accidents reported to 
C-AB claimed a total of 57 lives. 

In I960, there were 279 crop-dusting 
accidents and 39 lives were lost- Last 
year. 39 pilots died in 281 accidents. 

Poison is the probable cause in at 
least 20% of all crop-dusting crashes, 
according to C.ARI. and prohablv is ,i 
contributing factor in at least one third. 

News Digest 


USAF-Bociiig .Minuteman ICBM 
was destroyed by the range safety offi- 
cer 8 see. after launch from the Atlantic 
Missile Range Oct. 17 when it began 
to veer toward Cocoa Beach. .A photog- 
rapher was injured scrambling for cover, 
and flaming debris started a small fire 
in the nearby /iipitcr launch area, dam- 
aging the missile and some ground 
equipment. On Oct. 12. a USAF-Mar- 
tin 'I’itaii 2 ICBM flew 5.000 mi. down 
range in the fourth completelv success- 
ful flight in six tests. 

Exchange of 46,400 shares of each 
othcr’.s stock lias been made by Pan 
American AA’orld Airways and National 
Airlines on a share for share basis. The 
exchange represents a 10% divestiture 
of the carriers' interest in one another 
by Oct. 28, as ordered by tlie Civil 
Aeronautics Board. Tlie C.AB has said 
all the carriers’ holdings in each otlier 



must be divested by July 51, 1964. Pan 
Am and National exchanged 400,000 
shares in 1958 when National was leas- 
ing Pan Am jets. 

AV'est Gcmiaii government is buying 
Beech 100! piston-powered targets, with 
deliveries to begin early next year. U. S- 
Amiy Materiel Command will handle 
procurement. Model 1001 is in opera- 
tion with U. S. .Army as 1025 Cardinal 
and with U. S. Navy as KDB-1. 

Aerojet lOO-in.-dia. solid propellant 
motor, fired recently at Sacramento 
under Air Force's large rocket motor 
program, tested new methods of thrust 
vector control and ignition- Also evalu- 
ated was a new nozzle throat which, at 
the end nf the run, experienced a burn- 
through at the point wliete the nozzle 
exit cone attaches to the throat. Peak 
thrust of about 300,000 lb. was attained 
during 90-sec. duration, 
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AIR TRANSPORT 


lATA Traffic Conference Near Stalemate 


Airlines afjree on faro increase need, hut split on con- 
ditions and restrictions may force meeting to close. 
By L. L. Doty 


Widespread differences o\’Cr details of proposed cliaages in international 
rates and fares again threatened to bog down the International Air Transport 
Assn, traffic conferences at Chandler, Ariz. 

•Mthough it is gcncralK' agreed that net returns to tire airlines can be in- 
creased by boosting both jjassenger and cargo rates, representatives of lATA’s 
intemafional canicr members have been unable to settle on the conditions 
and restrictions which should apply to a fate increase. Lack of accord on these 
issues has forced previous traffic conferences into recess fan, 1, p. 28). 


Chances arc strong that the con- 
ference on cargo rates will end in re- 
cess and there is now some likelihood 
that the Nortli .Atlantic passenger fare 
conference will end without a deci- 
sion. Here are key issues that blocked 
a settlement as of late last week: 

• Pan American AA’orld .Airways and 
Scandinavian .Airlines System (S.AS) 
asked that I.AT.A carriers be authorized 
to reduce propeller passenger fares to 
the IcscI now being charged passengers 
by Lofticidcr, Icelandic .Airlines. This 
carrier is not an I.AT.A member and has 
attained notable success in maintaining 
high load factors on its Xorth .Atlantic 
rimtc with fates siibstantiallv less than 
those charged by I.ATA airlines. Pan 
Am and S.AS also asked for authority to 
reduce fares even further should Loft- 
leidcr drop its rates in order to keep its 
competitive advantage. Virtually all 
c.irticrs arc opposing this proposal. 

• The “malpractice” resolution, de- 
signed to curtail tariff violations (.AW 
Sept. 17. p. ?S). has run into stiff op- 
position and is seriously ret.irding prog- 
ress toward unanimous agreement on 
the general fare level. Under this reso- 
lution, three carriers which suspect a 


fourth carrier of committing a breach 
of laiiff regulations could advi.se the 
offender that unless the violations were 
stopped, an open-rate situ.ition could be 
declared in 1 5 days. 

The drive for lower fares by Luft- 
hansa Cemian .Airlines (AW Sept. 24, 
p- 58) failed because of lack of support 
from other airlines. 

It is now apparent that virtually all 
international airlines came to the ti.ilfie 
conferences determined to raise r.ites, 
ev en though the genera! atmosphere of 
the LATA Annual Gcncr.il Meeting in 
Dublin (AW Sept. 10, p. 56) indicated 
a trend toward lower fares. 

.As of late last week, the traffic con- 
ferences on cargo rates were practically 
at a standstill. There is considerable 
disillusionment over the higher weight 
break points adopted last year but there 
is sharp disaErccnient over Itovv the 
break points slvould be adjiistcd-or to 
vvliat degree and in vvli.it freight cate- 
gories they should be dropped. 

.Aliout Sve davs were spent in argu- 
ments over specific commodity rates re- 
sulting in only a few very tcnt.itivc 
settlements, With these two basic is- 


ICAO Proposes Criminal Jurisdiction Rules 

which may simplify the ptoccM of establishing legal jurisdiction over crimes com- 
mitted nn iiiteinniional Aighls. 

Terms of a new agreement, wlilcli are being studied by IC.AO mcmbcfs prior 
to ratification nest rear, call for all parties to recognize that prosecution of the 
offender will come imdet the jiiiisdictiou of the country in which the aircraft is 
'e?bt«'cd. ^ ^ ^ h h h • ft ■ 

had been coimnilted witbiii the Iciritory of (he stale of registration, the agreement 
provides. 

New legal protection Is also aAorded pilots who pccsciilly luive no liitcmatloiial 
titles recugnizing thcli right to restrain or arrest anv person iiitcrferirig with the safetv 
of the Right. 11ic enrrent risk of a pilot being stied or proseciifed for such action 
will be removed by the agreement, 


sues still in a state of suspension, it is 
'cry iinlikclv that a tariff structure 
satisfactory to all carriers can be estab- 
lislicd. .As of late last week, a compo- 
site cargo rate-policy meeting was cjllcd 
in hopes of developing some platform 
on which a tariff eovtld he built, but 
feeling among delegates was that the 
move would prove fruitless. 

Tendency in the cargo field is for 
l-.ighcr rates. Proposed increases have 
tanged from 30% to as high as 30% 
over current levels. 

In the passenger fate category, only 
KLM Royal Dutch Airlines showed 
signs of supporting the Lufthansa call 
for a fare reduction, A number of car- 
riers vv.inted to hold the fare line, but 
when proposals for an increase of rates 
were placed on the floor, tentative 
agreement was readied imaniniously 
and quickly. 

.As of late last week, the following 
increases had been tentatively agreed 
upon and probably will be the basis of 
rates passengers will pav in international 
travel beginning .Apr. 30 when the pres- 
ent fares ttpire: 

• Group fares will be increased by a 
token SIO. However, privileges permit- 
ting "spontaneous” groups to take ad- 
vantage of tlie group fare will be 
dimin.ited. Spontaneous groups are 
defined as 23 or more persons who liave 
organized for a joint trip overseas with- 
out solicitation from tr.ivel agents or 
airline sales personnel. Groups vvhicli 
can prove they have been members of 
an establislied organization such ns a 
dub, union or association for six 
montlis or mure still may qualify for 
tlic group plan. 

• Regular economy and first-class fares 
will not be raised directly but revenues 
will be increased by reducing the round- 
trip discount of 10%. now available on 
all tickets, to 5%. Thus, the one-way 
fare will remain the same but the 
roiiiul-trip fare will be increased by 5%. 

• Full agreenrent on the 17-day excur- 
sion fare had not been reached as of 
late last week, but it now appears that 
this promotional fare will be extended 
somewhat to meet public demands for 
rate reductions. The excursion fare is 
now effective between October and 
March, and it may he extended into 
-April. Consideration has been given 
to revising the 17-day time limit to 14 
davs ininiminn and 21 days maximum. 
•Another proposal calls for making the 
rate effective throughout the year with 
.1 17-day limitation during on-season 
periods and a 23-day restriction during 
off-season periods. 
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Lockheed, FAA Gather Runway Data 

Washington— Production of the Lockheed C-141. a heavy jet freighter that can 
lake off ID relatively short distances, is forcing its manufacturer and Federal Aviation 
Agency to te-appraise tlic strength of runways at hundreds of smallcs U. S. airports. 

FAA DOW is updating its stress and strength data on the so-called dominant mn- 
way at about 73 large and medium bub airports, in response to a Lockheed request. 
A report containing these revised statistics is due nest month. Meanwhile, Lockheed 
is b^inning the slow process of coUectiDg similar information on many lesser airports 
not to be covered by the agency survey. 

Runway strength data on these airports is either not available or hard to obtain. 
Yet it must be had if the 3l3.000-]b. gross weight G141 is to be operated at any- 
where near peak efficiency as a domestic cargo transport, 

C-MI’s main landing gear loading is 33,600 lb. per wheel at maximum takeoff 
weight, and 30,200 lb. per wheel when fueled to carry its design payload of 70,000 
lb. for 2,000 naut. mi. It thus will exert a force on a given runway slightly greater 
than now exerted by long-range Douglas DC-S and Boeing 707 transports, 

Birt the G141, even at maximum weight, can operate from runways of 6,000 ft., 
while the DC-8 and 707 usually requite a longer takeoff run to meet FAA standards. 


New Plan Would End FAA Effort 
To Develop Anti-Collision System 


By Philip f. Klass 

Washington— Federal Aviation Agency 
may end its efforts to develop an air- 
borne anti-collision system. No Fiscal 
1963 funds would be authorized for 
new programs, under a master develop- 
mcitt plan submitted to FAA Adminis- 
trator N. E. Halaby. 

If approved, the action will be a ma- 
jor reversal of agency policy stated by 
officials at the FAA-sponsoted anti-col- 
lision system symposium in July (AW 
July 30, p. 31), and even more recently 
in the FAA report on its Project Scan 
sun-cv of near-miss incidents during 
Fiscal 1962 (AW Oct. 13, p. 42). 

In summarizing 349 near collisions in 
this period, FAA said it has "a deter- 
mined effort to develop electronic hard- 
ware to warn of and help prevent midair 
collisions.” 

Through Fiscal 1962, FAA has spent 
or allocated nearly $1.5 million for re- 
search into anti-collision systems. Of 
the Fiscal 1962 allotment of some 
$450,000, research on contracts totaling 
about 5362,000 is currently being per- 
formed. The future of these contracts 
is uncertain. 

The recommendation that FAA not 
fund any new anti-collision system de- 
velopments this year is based on the 
conclusion that none of the techniques 
thus far investigated by F.AA or pro- 
posed by industry shows sufficient prom- 
ise to warrant continuing effort, accord- 
ing to Robert Shank, deputy director 
for development, 

There also is the view within FAA 
that the basic solution to the collision 
problem is an improved air traffic con- 
trol system and that all available funds 
should go into this area. This difference 


of opinion has always existed within 
the agency, but the proponents of im- 
proved traffic control appear to have 
gained the upper hand over advocates 
of anti-collision system development. 

The proposed action comes as a sur- 
prise in view of progress reported during 
the recent FAA-sponsoted anti-collision 
system symposium, particularly in the 
field of infrared proximity warning sys- 
tems capable of alerting the pilot to’ a 
nearby intruder and indicating bis ap- 
proximate bearing. 

Extensive simulator tests conducted 
at the National Aviation Facilities Ex- 
perimental Center (NAFEC) in At- 
lantic City have demonstrated that the 
distance at which a pilot can spot an- 
other aircraft is increased by a factor 
of 10:1 or more when he is automati- 
cally alerted to the presence of another 
aircraft and its approximate bearing. 

During the symposium, a report on 
carefully instrumented tests conducted 
by the Naval Ordnance Test Station in- 
dicated that an infrared proximity warn- 
ing indicator can detect other aircraft 
at ranges of up to 6 mi. in davtime and 
9 mi- at night using the infrared energy 
emitted by existing rotating anti-colli- 
sion beacons. If such beacons were out- 
fitted with a more powerful source of 
infrared energy, even greater detection 
ranges would be possible, a Navy repre- 
sentative said. 

Shank told AvtATioN Week that be- 
cause FAA funding authorized by Con- 
gress was less than requested, tlie agenev 
has been forced to trim its programs. A 
study of the various cooperative type 
of anti-collision systems, vvhicli can as- 
sess the degree of the collision hazard 
and alert the pilot only to true threats, 
indicates that they fall short of feasi- 


bility for reasons of cost, complexity 
and/or performance. Shank said. 

The less complex proximity warning 
indicator type system that operates at 
radio frequencies would give false 
alarms, while an infrared system is 
usable only in fair weather. Shank says. 

Analysis of the 549 near-miss inci- 
dents reported to FAA under Project 
Scan shows that 78% of them occurred 
in clear weather where visibility at 
flight altitude was greater than 3 mi. 

The airlines have been critical of 
FA.A’s modest funding of anti-collision 
system developments. At the July 
symposium, FAA spokesmen indicated 
that they hoped to double in Fiscal 
1963 the total of about $450,000 budg- 
eted for this purpose in Fiscal 1962- 

During the conference, Air Trans- 
port Assn.'s Frank White criticized the 
agency for lack of funding in develop- 
ment of proximity warning indicators 
and for its "series approach" to the 
problem. At the same meeting, Amer- 
ican Airlines Vice President William 
Liftlewood said that progress had been 
"disappointingly slow," and he also 
criticized the FAA for devoting too 
little effort to an airborne proximity 
warning indicator. 

Littlewood told Aviation Week 
that it would be a "great disappoint- 
ment" if Halaby approved tlie plan to 
drop further efforts in this field. 

Another airline industry spokesman 
questioned whether FAA was applying 
its own budgetary cut wisely, pointing 
out that the agency recentlv awarded 
contracts for $282,000 to Litton In- 
dustries and Pan American Airways to 
evaluate an inertial navigation system 
for civil operations (AW Oct. S, p. 31). 

“Since Doppler radar navigators cur- 
rently are doing a sufficiently good job 
to justify eliminating lire human navi- 

r itor, it is hard to understand why the 
AA should spend this kind of money 
to evaluate a competing system when 
it Clin not find money to support de- 
velopment of an airborne proximity 
warning indicator for which tlie need 
is so pressing,” this spokesman said- 
He added that at least one company 
has proposed to develop a cooperative 
infrared proximity warning indicator 
for about half of what the agency is 
spending to evaluate inertial navigation 
techniques, but was told that there 
were no funds for such a program. 

Shank told Aviation Week that the 
FAA would be able to find funds to 
support any really promising new anti- 
collision technique, even it no money 
was specifically earmarked for such 
projects in the current year's develop- 
ment program. Acknowledging that 
the proposal not to fund any new 
developments or investigations in this 
field may evoke strong criticism. Shank 
said the plan is “technicallv sound if 
not politically expedient " 
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CAB Abandons Plan to Formulate 
Merger Guidelines for Carriers 


Washington— CI mI Aeronautics Board 
has abandoned plans to demise a blue- 
print for airline mergers after conclud- 
ing that no single formula can be dc- 
\ iscd to satisfy the needs of all carriers. 

C.'\B Chairman .Man S. Boyd told an 
.Miation/Spacc Writers Assn, meeting 
last sveek that the Board decided to drop 
the project after it became apparent 
that the eomplcxih’ of the problem 
would make it difficult to arrive at a 
practical solution. Sesoral of liis ]joints 
n’crc supported by Federal .\\'iation 
.\geiic\ Administr.itor X. E. Ilalaby. 

Discussing the |3toblems of competi- 
tion. Boyd predicted that ultimate!)' the 
airline indiistrs will hau- onh' one class 
of .scrsice. The oiilv exception svimld 
he if a su|)crsonic transport became 
operational, in which case there might 
be t\so classcs-supersonie and subsonic. 

Ilalaby said he anticipates an 
announcement from the Briti.sli and 
French gosernments soon on a plan for 
joint development of a Mach 2-plus 
supersonic transport (.\\\' Sept. 17, p. 
34). No decision has been reached on 
the degree of financial support the gos'- 
emment will provide for U.S. super- 
sonic transport development, he said, 
but it will ptobabis' be limited to one 
prototype. 

Res ievs ing FAA's role in the pilot s's. 
flight engineer cockpit dispute, Ilalaby 
said that Eastern -Mr Lines has appar- 
ently broken a strike of the Flight En- 
gineers International .\ssn. hv "hrutc 
force." Tire agency apprnsed a nesv 
flight engineer training program for 
Eastern, but has no plans to require 
pilot training for flighf engineers. The 
recommendations of the Feinsinger 
Commission, calling for a three-man tur- 
bojet crew, will lead to this anyway. 
Ilalahv said. 

Under present regulations, 

cither a commercial pilot or licensed 
mechanic is eligible to take the written 
ex.imination gi\'cn by the agency to 
flight engineer applicants. Ualaljs' told 
the meeting that when this test ss'os 
given to interested pilots on one airline. 
86'^ passed it. lie said only 66% of 
the mechanic-trained applicants from 
the same airline passed the test. 

FEIA later challenged this statement 
as evidence of Ilalahy's "partisan feel- 
ings toward his brother pilots." Reason 
for the high percentage of pilots passing 
the flight engineer exam, according to 
I'T.IA President Ron Brown, is that the 
Air Line Pilots -^5sn. supplied its mem- 
bers with "crib sheets" complete with 
answers. Under such conditions it was 
■'incredible" that 100% of the Eastern 
Air Lines pilot group did not p.iss the 


agency’s examination, Brown said. 

,^LPA President Charles II, Ruby 
later denied the cribbing, and labeled 
it '‘irresponsible." lie said most pilots 
]>assed the test with case because they 
alreads' must know most of the answers 
in order to hold their pilots' licenses. 

In an earlier speech in Miami, Ilalaby 
said FA.\ plans to increase inflight in- 
spections as a result of publicitv gisen a 
scries of photos alleging pilot laxitv in 
the cockpit (,\\\’ Oct. 15, p. 43). He 
said tliat any pilots found guilty of sucli 
inattention will face suspension or re- 
'■ocation of their licenses, or a civil 
penalty. He noted tliat in 1959, an 
airline pilot found guilty of sleeping in 
tilt cockpit was grounded for 60 days. 

F'EL^ chapter officials at American 
•Mrlincs repudiated the use of such tac- 
tics as the pliotos "as a weapon of last re- 
sort in an industrial relations dispute." 

Aeroflot Official Is 
Dubious About 11-62 

Moscow— Aeroflot’s middle-echelon 

management appears less than en- 
chanted with last month’s unveiling of 
set another huge, long-range prestige 
transport-the 182-passenger llsusliin 
11-62 (.^W Oct. 15, p. 47)-at a time 
when the state-owned Russian carrier 
has far more pressing needs. These in- 
clude excess domestic seat and cargo 
capacity on many main routes and un- 
suitable equipment for sccondars' links, 
especially in Siberia. 

M. korolcs', deputs cliief of .Aero- 
flot’s I'ar E.istcrn Territorial .Adminis- 
tration based at Kliabarovsk. said 
shortls- after the H-62 roll-out tliat what 
this area needs most is a turbine-pow- 
ered aircraft in the 15-25 metric ton 
{33,000-53,000 lb.) gross weight cate- 
gory, wiiicli has substantial freight- 
carrying capacit) and can operate from 
short, unpas'cd rumvass. ’flic 11-62 is 
helics'ed to base a gross weight well 
os'cr 300,000 lb. 

Russia's twin-turbofan Tupolev Tu- 
124 and twin-turboprop .An-24 come 
closest to meeting Korolev’s specifica- 
tions. However, Aeroflot has experi- 
enced serious dclavs in putting these 
two aiicraft into tegular scrs'icc. al- 
thoiigli tlies' svete first exhibited pub- 
licly in the spring of 1960. 

.Aeroflot's present rnetliods of air 
cargo planning arc often "hit-or-miss," 
according to Korolev. Tlse USSR’s 
State PlanniiiB Committee presents an 
over-all annual cargo goal to .Aeroflot’s 
Moscow headquarters, hut directives on 
how to meet the plan are not sent to 


the airline’s regional administrations. 

"As a result, aircraft arc frequently 
idle because tlicy lack loads. This 
naturally inacascs transportation costs.” 

"In the spring and early summer, 
westward-bound planes on the Siberian 
run carry full loads of vacationing pas- 
sengers," he said. "But the aircraft arc 
empty or only half full on return flights. 
Tlie picture is reversed in late summer 
and early fall. 

"The State Planning Committee 
should take this into consideration and 
see to it that regional economic councils 
and departments provide Aeroflot with 

Korolev said that something should 
also be done to stimulate the use of 
airmail. "At present, the Ministir of 
Communications’ rate policy is deter- 
rent to aimiail dcielopment." he said- 

■Acroflot's seasonal tariff reductions 
have been a good thing for both pas- 
sengers and me carrier, Korolev said, 
blit "Aeroflot's Main .Administration is 
cxtrcmelv timid about making the full- 
est use of promotional fares." 

Korolev said that cargo aircraft arc 
espcciall)' necessary in the Soviet Far 
East to carry tractors, bulldozers and 
other equipment to remote areas, "Our 
lack of proper planes for this purpose 
often means that lital equipment lies 
around in warehouses for months until 
it can be shipped by river transport." 

He noted that Eastern Siberia needs 
more large helicopters and called for 
dei elo|)ment of a special, high-officiency 
airplane for agricultural work. 

Studebaker Moves To 
Acquire Supplemental 

New York— Studebaker Corp. has 
asked Ciiil .Aeronautics Board to dis- 
claim jurisdiction or approve certain 
interlocking relationsliips resulting from 
its recent acquisition of Trans Interna- 
tional Airlines, a jet-equipped U. S. 
supplemental carrier. 

Studebaker acquired the airline for 
the equivalent of 51 million in stock as 
part of a diversification program begun 
in 1059. Blivets Burlingame, Stiide- 
baket vice president of finance, cited 
Trans Iiitcmationars good management 
and said he expected tlie airline to be 
"quite profitable” in future Military 
Air Transport Senice operations. This 
vear. M.ATS charters accoimted for 
about 90% of Trans International’s 
business. 

The airline, which will be operated as 
.1 wholly owned subsidiary , had a pretax 
income of about SI million for the first 
six months of 1962 and expects between 
51.5-S2 million total ptehu earnings 
for the year. Trans International has 
one turbofan DC-8, three 104911 Con- 
stellations. one 1049G Constellation 
and one DC-3F freighter on order. 
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Early Profits Indicate Further Delta Gain 


By James R. Aslilock 

Atlanta— Delta Air Lines is continu- 
ing its philosopliy that bigness isn’t 
synonymous with success, and has 
launched current fiscal year operations 
toward profits even greater than the 
$6,985,000 it netted in 1961-62. 

W'ith only 25 jets, a small fleet com- 
pared with those of Delta’s prime com- 
petitors, the carrier in July and August 
made 54,452,000 after faxes, an impres- 
sive 3,150% more than during the 
same period a year ago (AW Oct. 16. 
1961, p. 36). 

Delta officials admit that the Eastern 
Air Lines strike btoughf sizable wind- 
fall benefits, although Delta hasn’t 
determined exactly how mucli. But 
Delta’s requirement to fly several hun- 
dred extra sections during the strike, 
with its personnel working 12-16 hr. a 
dav, is evidence of the strike’s impact. 

Even without the Eastern strike 
Delta would have begun the fiscal year 
with a profit, officials s,aid. The airline 
lias reached a point where its fleet size 
is fairly stable for six to seven years, and 
the airline is unencumbered by debt 
burdens as large as those otiicr carriers 
incurred in buying huge fleets. 

Credit Sources 

Delta has SIO million available in 
revolving bank credit, plus 55 million 
from insurance companies. The 55 mil- 
lion will be drawn down this year in 
buying another fan-powered Douglas 
DC-8 to be delivered in December. 
Four-year repayment of the 55 million 
will begin in 1969. In addition. Delta 
will begin six-year repayment in 1968 on 
525 million of credit arranged in 1958. 


Twenty-seven banks back Delta’s credit. 

Ratlier than expand its fleet in order 
to achici'c saturation of competitive 
markets. Delta beliei'cs in concentrating 
its relatively few airplanes on routes 
that ate less cximpetitive and mote pro- 
ductive. 

"In this respect, at least, we’ve fol- 
lowed a pattern opposite from that of 
other aitlines," said C. H, Dolson, ex- 
ecutive vice president-operations. 

Jet utilization is now 7 hr. 1 5 inin. 
dail)' on Delta’s 16 Com>ait 880s. com- 
pared with 6 hr. 8 min. a year ago. On 
the nine DC-8s it is 8 hr. and 16 min., 
compared with 8 lit. this time last year. 
Increasing use of tlie jets is reflected in 
utilization of the DC-7s being reduced 
to 5 hr. 36 min., against 7 hr. 15 rain, 
in July-August, 1961. 

Although DC-7s, DC-6s and twin-en- 

g 'nc Convairs comprise the majority of 
elta’s 76-planc fleet, the 23 jets carry 
62% of the traffic, and will carry 67% 
ivlien the tenth DC-8 arrives. 

Jet Costs 

Cost of operating the DC-8 is $2.12 
pet aircraft mile, including overhead and 
depreciation. On the Convair 880, it is 
51.69 a mile. DC-8 load factors in July- 
August were 71%, compared with 64% 
a year ago, while the 880 canied 69% 
against 33% in the same montlis of 
1961. 

Delta's success hinges largely on ef- 
fective cost control plus the ability to 
obtain maximum benefits from its jets 
through productive scheduling. Because 
of its comparatively small jet fleet, main- 
tenance requirements have been tight- 
ened to assure maximum equipment re- 
liability, 


“We've been fortunate in being able 
to run the 880s on shorter segments." 
Dolson said. "We have no hesitation 
in using them to link less dense markets 
with major connection points like At- 

The 880, for example, flies from New- 
ark to Philadelphia, a 1 5-min. segment, 
before proceeding to Atlanta. It has ef- 
fectively replaced nianv DC-7 routes so 
that the longest piston schedule Delta 
now flics is Washington-Atlanta. How- 
ever, versatile use of the 880 by Delta 
is indicated bv its being fioivn on Carib- 
bean routes from New Orleans to San 
Juan, Montego Bai' and Caracas. 

DC-8 Schedules 

AA'idespread use of the 880 has freed 
most of Delta’s DC-8s for long-haul 
sendee, particularly on the vcar-old 
routes to the West Coast. Delta now 
has seven daily flights to California com- 
pared with three in 1961, and is serving 
San Francisco in addition to Los An- 
geles. It was the first carrier to establish 
all-jet senice into Los Angeles. 

In spite of Delta’s expansion into the 
profitable southern transcontinental 
market, it is entertaining no ideas of 
pulling out of smaller cities. 

"W'e haven’t fallowed the policy of 
trying to rid ourselves of service to small 
cities." Todd G. Cole, executive vice 
president of administration, said. "We 
feel a balanced schedule pattern is the 
most productive." 

Route pattern now includes 14,088 
mi., with sendee to 62 cities in 22 states, 
plus Washington, D, C. Of Delta's 
8,900 employes, 4,400 are based in 
Atlanta. 

Atlanta’s growing importance as an 
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BOAC Deficit to Spark Parliamentary Debate 

London— Op])osition I^bni Partv mcmbcis of Potliaincnt pinbablv will use Hic 
iiitToductiun of a new bill to determine borrowing powers of natiniialirrcd corporation's 
as a peg to start a full'Scale debate on Britisli Overseas Airwavs Corp. deficit earlv 
in November. 

Number of Labor members and union leaders arc currently preparing a ease 
for rcorgani7.3tion of BO.\C which includes study of eventual incrger of BO.\C and 
British European .Airwavs. Latter move is bitterly opposed by top echelons of the 
two stateHiwned airlines. 

Little known fact behind BO.AC's massive writedown of its Bristol Britannia and 
dc Havilland Comet fleet (AW Oct. IS. p. 38) is that considerable Ministry of 
.Aviation pressure was brouglit to bear toward this cud. 

Reasoning centers on last year’s White Paper on nationalized indiLStiics. which 
calls for a five-year profitabiUh plan to be set forward by BE.A and BO.VC, Ministry 
Ihinking was that this could not be done uiiic.ss DO.\C assets were valued realisticallv. 

Parliament is scheduled to reconvene at the end of Oetober and Minister of .Avia- 
tion Inliaii .Atiiery undoubtedly will be questioned nn the BO.AC hisses. Union ]>osi- 
tion, as stated by BO.AC shop stewards’ comniiltcc. is that the government has 
’’sabotaged” the nationalized airlines by allowing indc[)cndeiit airlines to operate 
compclitivclv with BO.AC and Bb'.A. 


ait liub lias been a boon to Delta. In 
1950, 395,876 passengers boarded air- 
lines operating at Atlanta. In 1961, the 
total was 1,292.627. Delta currently 
operates 146 daily arrivals and depar- 
tures at Atlanta. 

Delta has woven a strong connection 
pattern between principal sonthem 
cities and Atlanta. Cole says tbe old 
traveling salesman's remark that ”I 
don’t know whether I’ll go to heasen or 
hell, but I know I'll have to change at 
Atlanta” is as true today as during the 
lailroads' peak passenger era. 

W^hat disturbs Delta officials is the 
continued granting of routes into 
.Atlanta to local service airlines. Cole 
says Delta worked a long time building 
up its schedule pattern in the south 
and feels it is serving the market ade- 
quately without infringement by smaller 
airlines. 

Delta's concern mer crowding in its 
areas of operation is understandable, 
for it is still trying to develop new 
markets which ate not yet sclf-support- 

e Caribbean schedules, for e.A- 
ample, produce a deficit, although the 
return is growing. 

Delta has been more fortunate than 
most carriers, in that it has nct’cr been 
shut down bv a work stopiiagc. Also, 
its jets have alwavs been flown by 
three-man crew’s. 

Nor docs Delta believe in too-rapid 
adoption of now equipment that is ex- 
pensive but not absolutely necessary. 
It has not, for example, equipped its 
jets with engine vibration monitors, 
preferring instead to seek better engine 
reliability through precise maintenance 
and inspection. 

Although Delta was the first carrier 
to begin domestic o|ieration with the 
DC-8, only three of its nine jets have 
fan engines. However, it will spend 
810 million next year to convert all its 
DC-8s to turhnfan power. 

Cole said that Delta will probably 
need more jets as its markets grow, and 
that it will order DC-8s if the need 

Tiio carrier feels the DC-,8 and 
Convair 880 provide the most effective 
fleet combination for its purposes. 

Delta exerts special effort in monitor- 
ing the performance of its jets through 
an efficient system developed by Arthur 
C. Tord, director of engineering. Charts 
in Ford’s office give a clear, up-to-date 
picture of both DC-S and ,880 perform- 
ance, with all problems listed according 
to frequency of occurrence and pre- 
scribed remedies. 

Ford's records show- that since Delta 
began operating the DC-8, 1 3 5,000 man 
hours have been devoted to improving 
it, 60,000 bv Delta personnel and the 
rest by Douglas. On the 880, Delta has 

C rovided 85,000 improvement man 
ours and Convair 50,000. 


This has resulted in tlic DC-8’s be- 
ing improved to the point that it is 
the object of onlv 4-2 delays in each 100 
flights, compated with IS per 100 flights 
in 1960. The 880 today is charged with 
4.5 delays each 100 flights, whereas it 
caused 27 in each 100 in 1960. Ford 
ainsiders a delay as being one minute 
or more over scheduled departure time. 

On both the DC-8 and 880, landing 
gear, hvdraulics and electrical ptohleins 
are listed as the most frequent delay 
causes, with the exception of power- 
plants, Passenger doors also caused 
problems on both aircraft, although 
modifications have corrected most of the 
faults in the doors’ complex locking and 
sealing nieclianisins. Ford said. 

Although the hvdraulic and electrical 
systems receive much attention, Ford 
says, they arc not abnormal for aircraft 
as instrumented and new as the jets. 

“All in all, wc’vc been very satisfied 
with both the DC-8 and 880," F'otd 
said. "Their reliability has been cxcep- 

Ford said the S80s have been sub- 
jected to especially heavy demands. 
Because of the w.iy Delta uses them, 
the 880s make an unusually large num- 
ber of takeoffs and landings, and there 
is usually an average of only 20 min. 
for line maintenance at many stnps. 

Topping Ford's problem list are false 
fire warnings on both the General Elec- 
tric CI805-3 engines of the 880 and the 
Pratt & Whitney JT3C-6 powcrplants 
of the DC-S. Ford said this can be cor- 
rected by reducing the siw and relo- 
cating the fire sensor ting on the engine. 
A competing eatrict holds the patent on 
this modification and Ford is discussing 
rights to apply it to Delta’s jets. 

In the last three months, Delta en- 
countered 15 shutdowns on the CI803-3 
during 45,560 hr. of operation. On the 
/T3C-6, three shutdowns were made in 


17.393 operating hours. Several of these 
were due to false fire warnings. 

C. Boyce AA'ilder, assistant vice presi- 
dent-operations and technical services, 
said Delta has not been bothered with 
the engine mount difficulties reported 
by other 880 users. 

"We belicse we've had better success 
with the CJ805 than some other car- 
riers because we’re desoting mote time 
to proper balancing during overhaul.” 
said G. J. Dvc. director of maintenance 
and overhaul. 

Dye said Delta is convinced that 
proper balancing, even to the extent of 
lowering prescribed balance tolerances, 
is the kev to longer engine bearing life 
and less \ibration. One problem bc- 
vond Delta’s control is the oil used in 
its jet engines- "Our suppliers arc going 
to have to gii e us a better oil," Dye said. 
■'AA'e’ve had a high frequency of oil 
coking and feeder line clogging." 

Time between oscthauls (TBO) on 
the CJ805 is now 2.200 hr., with 2.300 
TBO on the JT3C-6, The JT3D-1 
turbofan, wliicb Delta began operating 
inzApril, has a 1,200 TBO. 

Delta’s main concern is the proposed 
merger of Eastern and American Air- 
lines. Delta officials maintain they will 
continue to oppose the move, their 
main objection being that a combined 
.American and Eastern airline would get 
too great a pcrccnt.igc of available 
traffic- 

Dclta is one of the c.itriers advocating 
conch fares which are 85% of first-class 
fates. It disapproves of the current ex- 
periment providing first-class, business 
and econoins' coach configurations. 

“Should this approach prove unsuc- 
cessful. Iiopcfully the Ciiil Aeronautics 
Board will once again consider resi- 
sions to the fare structure which will 
reduce the percentage differential be- 
tween first-class and coach." Cole said. 
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Court May Accelerate TWA-Hughes Suit 


By 'A’atd AA'right 

New York— Pace of the S481-millioii 
Trans World Airlincs-lluglics Tool Co. 
antitrust suit-now nearly 17 months 
old-may be accelerated if the U. S. 
District Court here rules that a pre- 
tri.il conference be held to limit the 

Specifically, TW.A has a 51 1 5-millinn 
el.uiii against Hughes Tool for charges 
including' alleged boycott of other air- 
cr.ifl suppliers, restraint of trade, del.n 
of TW.A s jet equipment programs and 
attempt to inonopolixe a "stihsUntial 
segiiieiit" of interstate and foreign com- 
iiieree. TW.A's complaint would also 
require Hmv.ird Hughes to direst him- 
self of his 78% interest in TW.A. now 
in the hands of a tlirce-inan voting 
trust. Hughe'S Tool's S366-million 
counter-claim centers around charge's 
tlial various lending institutions in- 
vohed in TAA^A jet equipment pro- 
gr.mis. .some of their oflicers, and a parly 
in the tlirec-maii voting trust have con- 
spired to gain illegal control of the air- 

.At present, the case is far from trial. 
Hviglies Tool Co. last week was sched- 
uletl to complete the deposition of the 
second of three TAA'.A witnesses to aji- 
pe.ir since last Fehruary. Chester C. 
n.uis. Hughes Tool's atfomc'y here still 
li.is .ihout 20 more TAA'.A witnesses on 
Ins list for deposition. 

Aftei Hughes Tool, then TAA'.A. 
Metropoht.iii and Equitable life insur- 
ance cmiipanies. and other |>artics will 
li.iu' the right to depose Hughes Tool 
witnesses. However, the extent of their 
deposilions probably u’ill be dcteriiiiiied 
In llow.ird Hiiglies' testinionv. He 
is scheduled to ap|iear for deposition 
before the Los Angeles U. S. District 
Court Oct, 29 (AAVOct. 1, p. 42). 

Possibility of some procedure to 
shorten the case was brought up last 
nioiifh b\ J. Lee Rankin, court ap- 
pointed Special Master to supervise the 
dc|)Osition taking. Rankm, expressing 
coneeni user length of TAA’A President 
C. C. Tilhnghast, jr.'s testiiimns- 
neaiK 7,000 pages taken bctwc'en Fcb- 
ru.iiy and fufy-indicated that lie still 
didn't underst.md what TAA'.A’s "ulti- 
mate facts" were. 

Rankin said he would allow parties 
to mine for a pre-trial coiiferciiec to 
«ecd out extraneous charges and issues 
and to determine the facts in the case. 
Depositions u’oiild be suspended during 
the conference and when resumed, 
questioning would have to stav within 
guidelines set by the conferena- or risk 
being cut off by the Special Master. 

Late last month. Daiis, who ap- 
pears confident that tcstimoiiv from 


three TAA'.A witnesses heard so far will 
not sup|inrt antitrust charges, moved 
for a pre-tn.il conference against opposi- 
tion from TAA'A and other parties who 
contend th.it such a conference would 
be piemature. 

The issue is now before judge Charles 
M. Metzner for ruling. 

Latest I'AA’.A svitness to testifv is 
Robert A\’. Runimcl, vice piesidcnt ot 
plaimmg and research, and the man 
closest to the engineering aspe'cfs of 
TAA'.A’s cqiiipineiit programs for nearly 
20 scars. Rummt'l, who began testify- 
ing Sept. 1 1 after former TAA'.A Senior 
A'ice President of I’'inancc and Treas- 
urer .A. A’, l.eslic's deposition was tem- 
porarily su5i>ended, has worked closely 
with Hughes on equipment matters 
.since AA'orld AA'ar 2- Rummel also rc- 
ceis ed as iinidi as onc-third of his total 


income lutwe’cii 1956 and I960 as a 
special equipment represciitathe for 
Hughes I'uol- 

Rccininting TAA’.A’s equipment priv 
grams (wer the years in answer to Dai'is’ 
questioning, Rummel testified that 
Hughes, at certain periods, told him not 
to de.il with tliese mnnufactorers, pri- 
marily to present TAA’.A from suggesting 
iiiiprmemcnts to aircraft going to a 
competitor: 

• Douglas, Hughes asked Ruiiiiiicl and 
his engineering staff "not to do much” 
nitli Dimglas during the DC-'8 des’clop- 

• I.ockhccd. Ruiimicl said Hughes asked 
him not to talk ot deal with Lock- 
heed during the 1953 Elcctra develop- 
ment period. 

• Boeing. During the 707 dcs’elopment 
period nf 1953-34 Hughes asked Rum- 


Tillin«i;hast Oullines TWA Mt^rgier Efforts 

New York— Tram World Airlines President Cluiles C. Tilliiigliast, Ji.. in his 
marh 7,0(10 pages of testimony in the TAV A-Iluglics I'oo! antitrust case, outlined 
an airlinc-b\-aiilinc account ot how he tried to mc^c TWA wilh the following air- 

• Eastern— I'illinghast said he had engaged in merger talks with Eastern President 
Malcolm .A, MacIntyre from the (all of 1961 into jaiumrs, 1962, which were ended 
by the .Amerinn-Eastern merger agrceiiicnt. Maclntvrc said Ire wirsn’t concerned 
over the "Hughes problem’’ because of the existing voting trust, but he expected 
resisUince from Eastern's board of diieclcns oi-er Hughes ,ind a desire not to gel 
imoh'i.'d in international business. Liter at a meeting at the Ritx Twver in New 
A’ork hchvcen Tilliiighast, MacIntyre, I'iincst R. Breech and Eddie Rickcniiaeker 
the “Hughes problem" w-js presented as a serious ohstaele to a TAV.A r.iisfcrn merger. 

• Northwest— Tilliiighast said he lalketl to Northucst President Donald W. NsTop 
about a merger that would close the Pacific gap in tlieit route systems and leave the 
merged carrier as one of a two-carricf “clioscn instrument.’' NsTOp said he wasn’t 
interested in becoming involved in Ihe ’'Hnghes situation” which he charJctcrized as 
’’. . . a problem peculiar to TW.A, which other [leoplc ate fortunate not to have.” 

• Continental— Tilliiighast said he laiki.'d with Robert Six of Continental .Air lanes 
from jamury to June. 1962, about various inergei proimsals, including a Nnithwesl- 
Continental-TWA im-tget which was seen as the core of a larger merger that might 
include Branilf .Airways and possibly National AitUnes. Six said Hughes was one of 
Ins close friends, but he wouldn’t work for liim. Six told Tilliiighast that the TAA’.A- 
Hngliev Tool lawsuit was not hcli>ing anybody and that it would be wise to end it. 
Six said that for Hnglics to give up control of a merged TAV.A-Conlinciital forever 
would be ”, , , a good thing for him and ,a good thing (or Ciiiitinental,” 

• Pan Ainerican— ITlIiiighast said inerger talks have been going on since last January 

• National— Tilliiighast said National Presirlent G. T. Baker told him that Hughi-s 
was ”a good friend" but he didn’t want any business dealings with him. Baker said 
he wasii t interested in any TAA’A merger unless it was a nucleus of a four or five 
airline merger. 

• nclta-'l’illinghjst said he telephoned C. E. AA’onlinan, Delta’s president, who 
indicated lie would talk mergers but no discussions followed. 

• Branilf— E. O. Cocke, lAA.A senior vice president and sisteni general manager, 
approached Btaniff's President Charles E. Beard in .April about a TAVA mcrgei. 
Beard said he was generally interested but would have to he assured something would 
be done about the "Hiiglies problem.” If TWA wants to get specific, he would 
talk merger. Beard said. 

• AA’cstern-Tillinghasl said lie bilked with Western .Air Lines President T. C. 
Dtinkwatei about a 'I’W.A mcq;er in the spring. Drinkwater, said be “felt he was 
doing fine” and didn't want to talk merger to any one. 
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me! not to get involved, because lie felt 
it might be a "premature effort." 

• Comait. Riimmtl said Hughes re- 
peatedly asked him in 1959-60 not to 
become mvohed with the Convair 990 
ptogt.im even tlunigh he was cnimnitted 
to biiv the 880. 

Describing the origin of the long- 
standing IIughes-TW'.-VI.ockhced Con- 
stellation reliitionship. Riinnnel testified 
that it was a combination of price, ,ivail- 
ability and pctformancc that made 
T\\'.-\ select the Constellation in the 
equipment scramble after World War 2. 

During the years immcdiatelv follon- 
ing the war, Ruinmcl testified, he 
and Hughes looked into almost even' 
conceivable e(|iiipmcnt possihilitv for 
TW.\. ,\t one point, in the late I9-f0s. 
Riimmel credited TWA (with Hughes' 
participation), in getting the Glenn L. 
Martin Co. back into commercial trails- 

TW.A had ordered Martin 505 air- 
craft for DC-5 rcplaccinents. Later, the 
TW.-\ order, along with those of othei 
e.irriers, was allowed to lapse and Nfar- 
tin stopped svork on the 305 and with- 
drew the 202. 

TW.A, with Hughes’ approval, then 
heg.ni negotiating n-ith Corn-air for an 
adsanced version of the 240. Negoti- 
ations were well along, when Martin 
indicated it would like to re-enter the 
picture with an adsanced s-ersion of the 
202 to be called the 202A, using some 
505 components. Hughes and TWA 
urged Martin to produce a larger, pres- 
surized s-ersion nr the 202 to called 
the 404. escntually bought 60 

404s. leased 12 202As and dropped its 
negotiations ssith Consair. 

■About 1949, Ruinmel said, TWA svas 
ss jsering betss-een buying the improved 


Locklietd 749.A series Constellation or 
the Douglas DC-6B— on svhich Rumme! 
and his staff had done a great deal of 
des clopmcnt work. 

Both he and Hughes favored the 
DC-6B at the time, Ruminel said, al- 
though "it ss'asn’t always eass- to knoss- 
ss-hat Mr. Hughes favored and didn't 
fas-or." Other top TW.A management 
sv.mted the 749. Rumnicl said. 

rW.A studies shosved the DC-6B to 
h.is-e a losser seat mile cost than the 
749.\, but the 749.A appeared to offer a 
limg-tenii saving through interchang- 
■ibility of parts and grointd equipment 
used in connection svith TW.A’s exist- 
ing Constellation fleet. 

Hughes finally agreed to TW.A's buy- 
ing “49.As. .After that, Douglas offered 
the DC-6B to other airlines and it went 
on to become a highly siicccssfiil air- 
cnift. "Hughes always used this as an 
example of why TV5'.A should not work 
In iiii|)rme a design until they were sure 
they were going to buy." Rumnicl said. 
Riuiiiiiel s,-iid he was sure Donald Doug- 
las. Jr., would admit, “the only reason 
cm tlie earth the DC-6B exists, whicli 
wc did not hui, was TW.A’s negoti- 
ations with Douglas.” 

A\'hcn Lockheed proposed the longer 
fuselage 1049 Constellation. Hughes, 
with the consent of TW'.A man.igcnicnt, 
asked Rimimel to negotiate «ith the 
comp.iny. Ruinmcl negotiated for 
innntlis, when Hughes called him back 
s.iying I.ocklictd was being tinrcasonable 
about price. 

Later, after Kastern Air Lines had 
ordered a quantity of 1049s at a better 
price than that quoted Rummcl, 
Hughes bec.iiiie interested again and 
resumed negotiations with Lockheed 
personally, 

Hughes filially ordered 1049s for 
TW.A but «-as unable to get all the 
modifications TW.A wanted incorpo- 
rated into them. 

The next large equipment acquisition 
was the 1049C series Constellation 
which w.is in competition with the 
DC-7. Rumiiid said he. and an influ- 
ential segment of TW.A's top manage- 
ment. f.n ored the DC-7 but he got the 
impression that Hughes liked the 
1049C, 

TW'.A had a chance to get good 
DC-7 delivers positions if thev or- 
dered, Ruimncl said, but bv the time 
Huglies was ready to make tlie deci- 
sion. the positions were gone and the 
aircraft sold. 

TW'.A still needed aircraft and Lock- 
heed could deliver, so TAV.A manage- 
ment agreed to buy the 1049Cs. Riim- 
niel sai3. The 1049Gs could not match 
the DC-7's speed ,uid Hughes experi- 
mented ssith mmmtiiig ssiiig-tip turbo- 
jets on the 1049C to close the speed 
gap. The idea didn't work because the 
increase in speed sharply decreased the 
aircraft's range. 


Hughes’ next large aircraft order was 
in 1934 when he ordered 23 Lockheed 
1449A turboprop Constellations at a 
time nhen most TW.A management, in- 
cluding Rummcl. wanted DC-7s. then 
in competition for the long-range air- 
craft market. 

Rmnmel said the 1449A «-.is uneco- 
nomical. hut Hughes was determined to 
buy the aircraft. Rummel said at one 
point lie risked Hughes' anger bv ask- 
ing him whether he wanted to buy 
aircraft that could make money for 
TW'.A. Hughes said he realized he and 
TW'.A differed on the I449.A and he 
did want an aircraft that would make 
money, but he thought Lockheed 
“could do a better job than the papers 
indicated" and if not “thev would lose 
a long-standing customer." 

Rummel said Hughes again con- 
sidered the sving-tip jet idea for the 
1449.A, but studies indicated the aircraft 
"ivouldn't go halfwas across the conti- 
nent" due to increased fuel consump- 
tion, finally, Lockheed withdrew the 
1449.A engine after Pratt & W'hitnes- in- 
dicated the engine would need further 
experimentation to meet earlier fuel 
consumption guarantees. Lockheed was 
then forced to redesign around a smaller 
.Allison turboprop engine. 

TJiis design, called tlic 1549 .A. 
proied soincwliiit underpowered, Rimi- 
mel said, and Hughes pursued the 
sving-tip jet idea further. In the end. 
tlris design also proved imcconoinica! 
for a long-range aircraft and Lockheed 
cventu.ills powered the aircraft with 
Wright turbo-compound piston en- 
gines and redesignated it the 1649,A. 

In -April. 1033. Lockheed apparently 
had some second thoughts aWit the 
1649.A market and asked Hughes to let 
them withdraw the aircraft entirelv. 
Rumnicl said. Hughes refused and 
I.oekliecd had to build the aircraft. 

It became apparent that the 1649.A 
had a number of design and perforiii- 
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ancc defldencics, both in the aircraft 
and some of its components, Rummel 
said, and Hughes and TWA’s manage- 
ment ordered an account kept of their 
economic impact, TWA wanted to use 
these figures as a possible lever to get 
improvements from Lockheed or to 
safeguard its rights if it decided to can- 
cel. 

Hughes wanted the account kept 
for possible use in a lawsuit against 
Lockheed and the engine and propeller 
manufacturers in case deficiencies were 
not corrected. 

In the end there was no suit. TWA's 
claims against Lockheed, and Lock- 
heed’s claims against TWA were largely 
written off against each other. Rummel 

1049H Requirement 

Need for the 104911 Constellation 
arose out of an International Air Trans- 

E ort Assn, economy fare plan requiring 
igh-density seating, Rummel said. In- 
itially. there was strong support for the 
aircraft in some quarters of TWA man- 
agement. and Hughes agreed to order 
the aircraft— after some question as to 
whether TW.\ teally needed them. ‘T 
don't recall anyone willing to stand up 
and be counted with Hughes once the 
1049H program had been undertaken," 
Rummel said. The 1049, at economy 
fare configuration, only succeeded in 
diverting TWA's regular coach traffic, 
Rummel said. 

During the l.ockheed Electra des'clop- 
nient period, Rummel s.iid. Hughes flew 
the Electra several times and had in- 
dicated that it was “a sweet flving air- 
plane." However, by this time, he and 
Hughes were less prone to want turbo- 
prop aircraft than jets because of what 
they regarded as unsoUed problems with 
propellers connected to turbines. 
TVVA management nes'er had a strong 
desire for the Electra as far as he knew. 
Rummel said. 

Rummel said the Hughes Tool-Con- 
vair jet relationship began with a series 
of highly secret meetings between 
Hughes. Convair and himself in 1955 
and 1954. At that time there was seri- 
ous doubt about whetlier an economical 
jet transport could be built, Rummel 
said Hughes ordered secrecy to keep 
plans for TWA equipment from leaking 
to competitors. 

Hugfies-Rummel-Conrair team Erst 
looked at turboprop aircraft designs, 
then at a combination aircraft using tur- 
boprop engines in an international ver- 
sion and turbojet engines in a domestic 

This latter scheme proved feasible on 
paper, Rummel said. 

This design gave way to the Conrair 
Model IS, a large turbojet aircraft simi- 
lar to the Boeing and Douglas products, 
but tailored to the needs of TWA. The 
Model 18 led to the six-engine Model 


19, which was later supplanted by a 
large four-engine double-deck transport 
designated the Model 20. 

Hughes was particularly interested in 
this design. Rummel said, but the Gen- 
eral Dynamics board of directors killed 
it as being too ambitious to begin in 
light of Boeing and Douglas’ lead in 
taking jet orders. 

After the Model 20 was dropped, 
Rummel said he tried to convince 
Hughes that he would have to consider 
Boeing or Douglas aircraft if T\5'A were 
to has-c jet equipment simultaneously 
with the rest of the industry. 

Hughes agreed to buy enough Boe- 
ings to keep TWA competitive until 
aircraft more suitable to "nVA became 
as'ailablc. Rummel said he began to 
work in earnest with Boeing on con- 
figuration and delivery problems when 
Hughes called to tell liim to look at the 
Convair Model 22— the 880 design. 

Rummel said he looked at tTic 880 
and found TWA’s management still 
preferred the larger Boeing aircraft. 
Hughes then asked him to work with 
Convair on the project, and Rummel 
had to work in stages between Boeing 
and Convair. 

’Project Greenland' 

During the 880 development period 
in 1956, Hughes began “Project Green- 
land’’— the code name gis'en to a Hughes 
plan to build jet aircraft superior to 
those being offered, Hughes filed an ap- 
plication with CAB to go into the air- 
craft business. 

Tlic Board, in turn, wanted more 

3 >ecific data and “Project Greenland” 
led out. 

At the time, Rummel said, Boeing 
«as "incredulous" and svas not pleased 
with tlie thouglit of another competitor 
in the jet aircraft market. Convair, 
whicli was about to sign a preliminary 
agreement with Hughes Tool about the 
880, was "quite shaken,” Rummel said, 
and wanted to know what Hughes' 

Huglies finally ordered eight Boeing 
707-120sand 18'707-320s early in 1956, 
and later committed Hughes Tool for 
30 880s in September. 

Regarding these aircraft. Hughes told 
Rummel tliat lie didn’t want records, 
letters, or files kept that might indicate 
the aircraft were destined for TAVA. 
Rummel said Hughes’ idea ivas to ap- 
proach Civil Aeronautics Board for ap- 
proval of Hughes Tool’s jet equipment 
plans for TWA at one time rather than 
piecemeal. 

It became apparent that the 880s 
were going to be late in delivery, and the 
Boeing order was altered to 15 ‘707-I20s 
and 12 707-320s. In the meantime. 
TW.^ management was reluctant to 
commit any large sums for 880s until it 
knew how many it was getting, Rummel 


TWA’s purchasing department began 
to chafe at their inability to provision 
the aircraft until they knew how many 
880s they were getting, Rummel said. 
Provisioning for the 707s involved 
Huglies Tool and TWA lawyers draft- 
ing spare parts orders with copies to 
Hughes and Boeing. ^Vhen the parts 
arrived, they were checked in by TWA, 
and the order forwarded to Hughes Tool 
for payment to Boeing, 

T\V.\ was faced with an imminent 
price increase on 880 provisions, Rum- 
mel said, but he was unable to reach 
Hughes for autliority to order. He liad 
to negotiate for spares on a nothing 
down. no<ost-far-cancellation basis. 
Sometimes, Rummel said, he had to put 
up money and negotiate on a money- 
refund-for-canccllation basis. When one 
cancellation date approached he would 
negotiate an extension, until TWA’s 
purchasing department had "stacks” of 
orders for 880 provisions waiting for 
Hughes authority, Rummel said. 

Finally, Hughes gave the svord and 
ordered SI .8 million in provisions for 
the 6S0s. 

Rummel said that the same in- 
ability to reach Hughes for decisions 
made TWA late in ordering terminal 
and hangar space at O’Hare and Idle- 
wild airports, 

■Another time. TWA wanted some 
leading edge devices installed on the 
880s at a cost of $30,000 per aircraft. 
Rummel said he couldn’t reach Hugires 
for clearance and when he got it, it was 
too late to install the devices. 

By late I960, the 880 production line 
was “chaotic” because no one knew 
which 880s TWA would get, Rummel 
said. 

In May, 1960, CAB had approved 
certain 880s for TAVA by serial number, 
but later, Hughes had reportedly 
changed his mind, which added to the 
confusion. This issue wasn't settled 
until 1961, Rummel said. TWA eventu- 
ally took delivery on 20 880s beginning 
early in 1961, except for one 880 deliv- 
ered for training in May, 1960. 

Keen Interest 

Rummel testified that TWA did con- 
siderably more aircraft development 
work than other airlines due to 
Hughes' keen interest in equipment 
and safet)-. Manufacturers frequently 
approached TWA with new equipment 
ideas because of a belief that Hughes 
could do anything he wanted regard- 
ing equipment, Rummel added. 

Some other manufacturers and air- 
craft receiving attention from Hughes 

• Bristol. Rummel said Hughes gave 
the Bristol Britannia "very active con- 
sideration" during the aireraft’s early 
development stage in 1952. 

Delivery delays and the prospect of 
competitive U. S. turboprop and jet air* 


AVIATION WEEK 


SPACE TECHNOLOGY, Octob«r 22, 1962 







craft designs reduced tlic Britunnu’s 
value to TWA and the idea «'.is 
drojiped. 

• Avro of Canada. 1 lughcs and Rumincl 
|a\c some consideration to the Asto 
C- 102 jet trans|) 0 tt in 1950, In 195-1, 
they n-othed secretly nilh Avro on de- 
velopment of a six-engine supersonic 
transport (900-1,200 inph-). 

■ Canadair. Canadair tried to interest 
Huqhcs and T\\'A in a redwelopment 
of the Britannia as a complement to any 
regular Britannias tlies might huv. This 
design, of which CL-i-l is an outgrowth, 
aroused mile mild TW'.A interest. 

• I9c Ilavilland. Rummcl said he went 
to 1-higliind to look at the Comet 1 and 
conferred with Hughes bv phone. Ruin- 
niel said he apposed the Comet I for a 
number of tcclinical reasons and Hughes 
seemed to agree. 

After the Comet 1 crashes. Rummcl 
said Hughes told him in 1954 or 1955 
to get in toucli witli I'rank Lloyd of 
de llarilland sccretlv to see wh.it he 
could “really do" about early deliveries 
and prices of the redeveloped Comet 
series. Rumiiiel said he Could not prom- 
ise deli' erics in time for a seasonal need 
and Hughes dropped the idea. 

• Vickers, Rummcl said he was 
“frankly skeptical’’ from the beginning 
about the Viscount’s cconomv and he 
recommended that Hughes not buy it 
for TWA. Hughes howc'-cr, had a 
great tcclinical interest in the aircraft. 
\Vhen \’ickcrs offered TW.A 15 Vis- 
counts canceled b\- Capital Airlines, 
Hughes sent a team to Trans-Canada 
and Capital for operating statistics. 

Hughes, satisfied, made an agree- 
ment with \'ickers for the 15 aircraft 
while Rummcl tried to get Vickera 
to incorporate certain modifications. 
Me.mwliile, TW.A management svas 
lij'ing second thouglits about the Vis- 
count’s financing, payload and range. 

A'iekcrs thouglit they had a price 
agreement and they didn’t, Ruinniel 
said. TW.A decided not to buv the air- 
craft and Ilughc.s was left with a per- 
sonal commitment with Sir George Ed- 
wards of A'iekcrs for the 15 A'isconnts. 

Hughes wanted to go through with 
the A'iscouut deal, saying it was worth 
more to his rc|)utation in Europe to 
stick with it than to back out. A year 
later, Rummcl said, Sir George assured 
Hughes that he understood the situa- 
tion and that lie was satisfied that 
Huglics liad done all lie could- A'ick- 
ers, Rummcl said, had never rcallv 
kno'vn 'vlietiicr it was dealing with 
TAA'.A, Hughes Tool or Howard 
Hughes. 

• Slid Aviation. Rummcl said he and 
Huglics had followed Caravelle since 
development in the early 1950s. Hughes 
gave the aircraft serious consideration 
through 1957 and even considered hav- 
ing Hughes Tool manufacture the air- 
craft under license in the U. S. 



"runway threshold 
starts right here"... 
every time 


Sylvania high-iniensity lights take the guesswork out of spotting thresholds. 
You’re right every time. Landings and approaches are safer and simpler. 
There’s less chance of over- and undershooting the runway- Strobeacon units 
shoot out short, sharp bursts of high-intensity, white-blue light. Produce a 
distinct visual outline of runway threshold. Vastly superior to conventional 
light sources, Strobeacon units have a night range of up to 50 miles, nonglare 
brilliance; are unmistakable in appearance and a positive landmark to pilots. 
Installation quick, easy, inexpensive! Sylvania's uniquely designed accessories 
eliminate costly power and control circuit extensions. All wiring is simple, re- 
stricted to vicinity of runway threshold. Units are adaptable to large and small 
airports. May be economically installed on lightweight wooden platforms for 
extra safety margin. Conforms to applicable FAA and military specifications. 
Remember that Sylvania is a leading producer of light systems tor airports. So 
for further information or technical assistance on any airport lighting problem, 
write to Special Products Division, Sylvania Electric Products Inc., Estes 
Street, Ipswich, Mass. 
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SHORTLINES 


► Alaska Airlines has filed a tariff with 
the Civil Aeronautics Board calling for 
group fares between Seattle and Fair- 
banks and Seattle and Anchorage. Regu- 
lar fares would be cut 25% for persons 
traveling in groups of 10 or more. 

► Allegheny Airlines will experinient 
with a new travel service it calls con- 
(entionaire service. Special flights, op- 
erating on a fi.xed time schedule, niil 
l)c conducted between Philadelphia and 
.Atlantic City to accommodate persons 
attending two conventions being held in 
the New Jersey city next month. 

► Convair 990A turbofan transport was 
awarded an b’.AA type certificate last 
week. The 990A is a modified \crsion 
of the 990 that incorporates re-faired 
engine pods, a wing with slightly less 
t-.miber, full-span leading edge Krueger 
flaps and a new fillet at its wing roots. 
Genera! Dynamics reports a test v ersion 
of the 990A has attained 625 mph. 

► Local service airlines showed a 21% 
increase in revenue passenger miles 
flown in September, compared with the 
same month last vear. Load factor for 
the period was -13.5%, contrasted to 
■tl.6% reached in September, 1961. 
I''0T the first nine montlrs of the year, a 
20% traffic gain was registered. 

► Northwest Airlines will begin jet serv- 
ice at Dulles International Airport Nov. 
19 with an initial schedule of four jet 
flights dailv between Washington and 
the nortliwest coast, 

► Piedmont Airlines is expanding its 
lesearch in planning, marketing and 
scheduling and has created a new post 
of director of research, to be headed 
by Robert W. Kadlec. 

► Seaboard World Airlines and Luft- 
hansa German Airlines have extended 
until June 30, 1963, their agreement 
calling for the mutual use of cargo 
space between New York and Frankfurt 
on Seaboard’s CL-44 turboprop all- 
cargo aircraft. 

► Scandinavian countries have signed 
a bilateral agreement with Yugoslavia to 
operate direct ait services between 
Stockholm and Belgrade, 

► United Ait Lines will inaugurate its 
service at Dulles International Airport 
on Jan. 13 with one daily jet nonstop 
flight to San Francisco and one daily 
jet nonstop to Los Angeles. One pro- 
peller flight will be operated daily to 
Norfolk. 
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AIRLINE OBSERVER 

► Look for a major reorganization of Kl.M Royal Dutch Airlines’ man.igc- 
ment structure— a move designed to tevetsc the carrier’s declining econmnic 
fortunes- A finn of management expert.s recently completed a study of 
KLM's management and operational makeup and is now making its recom- 
mendations for reorganization, 

► Domestic fmnkliiic traffic showed a 6.5% increase in September over the 
same month last year, but an 8.7% increase in available seat miles dropped 
the load factor for the month to 53.8%, compared with 55% in September, 
1961, and 61.66% in the same month of 1960. September was the 29fli 
consecutive month in which load factors liave failed to incrcase. 

► Japan Air Lines has approached major Pacific carriers, including Briti.sh 
Overseas Airwavs Corp.. Pan .American World Airways, Northwest Airlines 
imd Qantas Empire Airwavs, suggesting that capacity on Pacific routes be 
r’oluntarilv limited before over-capacitv becomes a problem similar to that 
on the North Atlantic. 

► F.lcctronic comitcnucasiiics devices employed by Strategic Air Command 
and North American Air Defense Command aircraft are causing concern 
among U. S. air traffic controllers. Jamming techniques used by the two 
commands sometimes destroy the )«ctiuc on civil controllers’ radar scopes. 
Although such damage usiialtv is brief, controllers arc alarmed when it oc- 
cnis during an uniinnounced US.AF training mission. 

► l''.A.A is attempting to persuade fedcml and state road building authorities 
to construct sm.all, general aviation airstrips alongside turnpikes and other 
major thoroughfares. Four siieh airstrips were recently developed by tlie 
Oklahoma Turnpike Autliority parallel to .state highways. FAA also is work- 
ing with the Federal Bureau of Public Roads to help ensure that ness' roads 
do not isolate general aviation airports, thus forcing construction of expensive 

► United Air Lines will adopt electrical discliatgc machining and electrolytic 
grinding— tire reverse of jilating proccdiire.s-for refiiiishiiig turbine engine 
components. Tlicsc processes, now being used on turbine blades, will be 
expanded to include engine cases and air seals. 

► FA.A Administrator N. E, llalaby continues to show reluctance to use the 
name Dulles when referring to W'ashiiigton’s new international air|iort, 
slated to l)C opened next month. .At a recent press conference, llalaby 
mentioned the airport twice as "Cliantilly" and once os the ‘'international” 

► State Dcpartincnt has simplified visa procedures for non-immigeant visitors 
as 3 means of promoting foreign travel to the U. S, Under tlic new plan, 
visa applicants will no longer tv requited to appear personally before a con- 
sular officer but mav submit ap|>licatioiis by mail, laist year, the widcly- 
criticized long-form visa application was rc])laccd with a simplified sliort- 

► Ciril Aeronautics Board report on air cargo costs, prepared under contract 
by the Systems Analysis and Research Corn., has been completed. Dcsel- 
oped to provide the Board with a working formula for costing ait cargo, the 
report consists of 29 straight-line equations. Included in the extremely com- 
plex report ate statistical estimates of reliability of the equations, application 
of the totnmia to annual expenses repotted by carriers for the 1958-60 period 
and a detailed discussion of the entire air cargo problem. 

► British Ministry of Aviation is studying plan to use London (Heathrow) 
Airport’s two parallel mnwavs for simultaneous takeoffs to reduce traffic con- 
gestion. Possibility of dual landings also is under study. 

► Coach service accounted for 67.9% of total res'cnue passenger miles gen- 
erated in September by the domestic trunklines, compared with 61.5% in 
the same month last year. For the first nine months of the year, coach 
accounted for 64.8% of the total, compared with 57% for the same 1961 
period. 



We just don’t like to leave things undone. Recently, our 
engineers developed the first 1.5 Me per track, multi- 
track recorder-the FR-1400. Like every Ampex re- 
corder, it gives you outstanding performance. 

We felt we had to develop a tape that equalled 
the FR-1400 in quality of performance Hence: 

Ampex 9101— a 1.5 Me tape. This new tape 
is a high resolution, heavy duty type with ex- 
cellent wear characteristics. it offers high reli- 


ability and superior performance. And can record 1.5 Me 
of data at a speed of 120 ips. Ampex 9101 tape rounds 
out a recording system that gives you the highest fre- 
quency in longitudinal recording today. For 
more information write the only company 
providing recorders, tapes and memory de- 
vices for every application: Ampex Corp., 
934 Charter Sf., Redwood City, i 4 y„pv I 
Calif, Worldwide sales and service. I 





,N the world 



Our busy customers operate in 79 lands on six 
continents. Wherever they fly, Pratt & Whitney 
Aircraft’s service representatives are ready to help. 

We’ve taught jet facts to thousands of students 
everywhere, from 40,000 feet over Stock- 
holm to ground level at our Connecticut 
headquarters. 

And we do other things. Our engineers 
begin working with airlines and manufac- 
tureis before the first jet engine is even 
shipped. Constant liaison with customers 
helps establish operating procedures, 
overhaul techniques, and spare parts 


requirements. Field service representatives are 
assigned to airlines using our jet engines to help 
with any phase of engine operation, maintenance, 
and overhaul. 

Finally, we pay attention to the details — 
spare parts, manuals, drawings, catalogs 
—that are an integral part of Pratt & 
Whitney Aircraft service. 

The result is dependable, complete 
service — another reason why Pratt & 
Whitney Aircraft jet engines fly more 
people more places than any other engi nes 
in the world. 


Pratt & 
Whitney 
Rircraft 
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NfGHT AJRGLOW, located at an altitude of about mt„ restticts espoauic times for carth'bound telescopes because it fogs pbotographic 
plates. Phenomenon was photographed by Lt. Cdi. Scott Carpenter from Metcuiy Atlas-7 flight in May. 

Space Sciences ExjHtnsion — Part 3: 


View of Stars Clarified by Spaee Vehieles 


By Edwaiti H. Kolciira 

Washington— Adaptation of space ve- 
hicles for astronomical research is con- 
sidered as great an advance in this 
science as the invention of the telescope, 
because satellites make available a vast 
amount of information on the nature 
of tltc universe that never penetrates 
the atmospheric cloud of gas surround- 
ing the earth. 

The ability to launch instruments 
above this atmospheric mantle gives 
astronomers a means of measuring un- 
clistorted optical and electromagnetic 
radiations tfiat will tell them how fast 
stats arc evolving, the makeup of in- 
terstellar gas. and whether stellar atmos- 
pheres exist. 

Long-range U. S. rocket-satellite as- 
tronomy plan encompasses a three-part 
program which will help to unravel the 
mysteries of the stars, and Itelp man 
determine his relationship to the uni- 
verse around him. 

Dt. James E. Kupperian of National 
.Aeronautics and Space .Administration’s 
Goddard Space Flight Center, looks on 
astronomy as a pure science, without 
significant commetcial value. Rather, 
the only salue it returns is the knowl- 
edge it supplies about the world around 
us. As in other space sciences pro- 
grams (AW Oct. 8, p. 55; Oct. 15, 
p. 58), satellite .istronomy will have a 
fallout in the dcrelopment of instru- 
ments, methods and techniques, but Dt, 
Kupperian believes the fallout should 
be natural rather than forced. 

N.AS.A’s space astronomy program, 


which it calls astrophysics, is made up 
of a long-range plan based upon these 
operational techniques: 

• Scanning rockets; taking optical meas- 
urements by spatially scanning the sky 
along the path made bv a rocket which 
has been spun to maintain flight sta- 
bility. 

• Inertial pointing rackets; pre-sdccting 
stats and pointing the rocket payload at 
them to obtain spectral measurements. 

• Orbiting astronomical obscrsatorics: 
employment of a pointing, orbiting plat- 
fomi as a base for telescopes and spec- 
trometers for long-duration observations 
of selected stars, nebulosities and galax- 

Although astronomy is the oldest of 
sciences, its evolution into the science 
of astrophysics using space vehicles has 
the potential of providing more infor- 
mation in just a few years than has been 
gathered bv ground-based optical and 
spectral obKrvations through past cen- 

U.S. is still in the first, racket- 
scanning phase of its progra;n, but 
already has made significant advances in 
astronomical knowledge as the result of 
three key rocket flights. 

The net result of data from these 
flights. Dr. Kupperian said, is the con- 
clusion that "hot” stars do not beh.ive 
as ground obscnalions indicated they 
would. This conclusion stems from the 
uncxpectedlv small amount of ultra- 
violet radiation which hot stars emit. 
It means, fundamentally, that liot stars 
arc not burning up as fast as astronomers 
had theorized, and a new theory must 


be developed concerning the evolution 
of stars. 

Hot stars arc those with energy 
emissions in the ultraviolet range, with 
spectral temperatures higher than about 
10,OOOF. 

Scientists consider stars young if they 
were formed, became luminescent and 
began emitting energy between 10,000 
and 1 million years ago. 

The three rocket flights of greatest 
astronomical interest were; 

• Actobce 25, flown the night of Nov. 
17, 1055, bv the Naval Research Labo- 
ratory from'Whitc Sands. N. M. Pay- 
load of this rocket detected the first 
celestial signals ;ii the ultrasiolct range 
from bodies other than the sun, 

• Aerobce 31, launched Mar, 28, 1957. 
by NRL from WTiite Sands. This pay- 
liiad discovered thick clouds of gas called 
nebulosities, provided the first indica- 
tion that hot stats emit less ultraviolet 
radiation than had been predicted, and 
saw far fewer stars in tlic ultraviolet 
spectrum than astronomers tliought 
could be seen. Failure to see predicted 
stars h.is been traced to ultraviolet 
deficiencies in their emissions, 

• .Actobec 4;11, launched bv Goddard 
Nov, 32, 19fil. from Wallops Island. 
\'a. This payload provided the first 
ultraviolet spectra of 1 5 stars and de- 
fined llie amount of ultraviolet defi- 

Othcr astronomical rockets launched 
between tlic .Actobce fliglifs sened to 
confirm the fundamental findings and 
helped develop instrumentation and 
techniques both for pointing rocket 
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expetiments and for satellite astronom- 
ical observations. 

Interpretation of the data returned by 
the Explorer 1 1 gamma ray telescope 
satellite, launched Apt. 27. 1961. has 
not been completed, because reduction 
of data from its si.x months of opera- 
tion has just been finished- Similar 
gainnia ray experiment will be carried 
on a satellite to be launched next year, 
probably the S-57. 

Gamma rays lepreseut the highest 
range of cicctcomagnetic radiation, and 
Explorer 11 was the first satellite to 
measure these rays, which arise from the 
collision of cosmic ravs and gas in the 
galaxy. 

Although gamma rays tell something 
of what occurs in the galaxy, the instru- 
mentation developed for the science of 
astrophysics is designed basically to 
measure and analyze light, the main 
source of communications between the 
earth and the stats. Earth-bound tele- 
scopes and spectroscopes are severely 
hampered in their measurements be- 
cause of airelow in the night sk\-. the 
"twinkle” of stars, and the absorption 
characteristics of the earth’s atmos- 

Airglow restricts the amount of ex- 
posure time of telescopes, because it 
togs plates during long exposure. Air- 
glow is emitted from photochemical 
reactions in the earth’s atmosphere at 
an altitude of about 55 mi. It was 
observed and reported by all three U. S. 
orbital pilots— Marine Lt. Col. John M. 
Glenn, Jr., Lt. Cdr. Scott Carpenter and 
Cdr, Walter M. Schirra. Jr. 

The problem of ‘’seeing,” caused by 
the motion of the atmosphere which 
makes stars appear to twinkle, results in 
blurred images on exposed photo- 
graphic plates, h’or this reason, large 
earth-bound telescopes produce no 
sharper images than a good 6-in. tele- 
scope, Dr. Kupperian said. 


Large telescopes carried aloft by bal- 
loons can reduce the twinkling problem, 
but balloons cannot ascend above the 
atmospheric mantle and the telescopes 
they carry are hampered by airglow and 
absorption. 

Absorption is the most serious prob- 
lem. Kupperian said. Because of its 
ozone and molecular oxygen, the at- 
mosphere is completely opaque to opti- 
cal radiations with wavelengths shorter 
than 3,000 angstroms. It is necessary 
to observe from above 120 mi. altitude 
to be free from the absorption of ozone 
and molecular oxygen. It is here that 
the fundamental problem exists: most 
stellar radiation from hot stars, and 
many of the atomic lines arc in the 
shorter ultraviolet and X-ray wave- 
lengths, and it is these spectral measure- 
ments which are of prime astronomical 

X-ray radiation ranges from 0.01 to 


50 angstroms, and ultraviolet from 50 
to 3,900 angstroms, 

Early Aerobee flights, carrying 0.25- 
in- telescopes, looked at a spectral band 
centered on 1,300 angstroms. It had 
been theorized that this band would be 
plainly risible— but it was not. The 
1961 Aerobee flight obserred from 1.6 
to 3,000 angstroms, and data indicate 
that theory breaks down in observations 
between 2 and 2,500 angstroms. 

From a space Right standpoint, the 
science of astrophysics will be given its 
greatest advance with the launch of the 
OAO spacecraft series (AAV Feb. 13, 
1961). Current plan calls for the 
astronomical observatory program to 
start in about two years, with one satel- 
lite to be launched annually and each 
payload somewhat more sophisticated 
than its predecessor. Basic missions 
which have already been established for 
the spacecraft include; 

• OAO 1. Obtain ultraviolet sky map, 
nebulae photometry, calibrate instru- 
ments and qualify the on-board telc- 
sision system. Nebulae photometry in- 
volves measuring cosmic ray emissions 
from nebulosities. 

• OAO 2. Obtain energy spectra and 
distributions of approximately 20,000 
stars, obsersnng about 10,000 in detail. 
This satellite will contain a 36-in, 
telescope. 

• OAO 3. Measure and survey the in- 
terstellar media and absorption spectra; 
study in detail the atomic and molec- 
ular hydrogen lines in stars, and at- 
tempt to determine the role of molec- 
ular hydrogen in the galaxy. 

Dr. Kupperian feels the work already 
done in astrophysics has fairly well 
established the sequence of investiga- 
tion in tlie immediate future. Goals 
will be first to determine how fast stars 
are evolving, thereby determining their 
ages. Then, through spectral analyses. 


Major Space Science Experiments 



Explorer II Apr. 27,1961 Mode Rr>t gomrea ray ipeclrol meosuremenh. 
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HERE’S THE HOOKUP CABLE WITH BUILT-IN RELIABILITY. 


WH^7 It’s Packard-made — with quality under con- 

of internal qrain structure, dimensional accuracy 
and surface quality the entire length. VVe compound 


■ This integrated production combined with rigid 

plosces is an inspector) and Packard experience fa 

War I) result in aerospace hookup c^ 

1 reliability. 


The insulation on Packard Fackai*d._ Electric inform: 

to fxcttd the requirement-s of 
the latest military spccificaiion.s. ■•UyeiVin 
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COED IVIK li is our second generation Computer Operated Electronic Display, for large-scale 
computer systems. The Mark II provides the needed “match” for full utilization of high-speed 
digital computers (such as our Bendix'*’ G-20) in systems design, program management, and 
implementation of real-time data processing systems. It gives a quick-look review of problem 
solutions or processed data, as well as on-line display and control for repeated solutions and 
optimization. Engineers interested in using such advanced design tools, or interested in appli- 
cations of advanced display techniques, are invited to contact our Personnel Director, Bendix 
Systems Division, Ann Arbor, Michigan— An Equal Opportunity Employer. 


Bendix Systems Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 



space power sj’stc 


GE Studies Large Space Power Systems 


By David A. Anderton 

Cincinnati— General Electric Co. 
Missile .ind Space Division is conducting 
an extensive program here aimed at tlic 
development and production of large 
sp.ice power systems within this decade. 

Program has two general goals; 

• Advances in technologies of seals, 
bearings, metal joining ,ind materials. 

• Component development of hardware 
for turbines, boilers and pumps. 

Experimental work on the program 
so far has extended the use of colum- 
biimi alloy.s into containment and tur- 
bine-wheel niateriah; has emphasized 
tlie corrosion rcsi.stancc of those alloys 
to alloili metals; has advanced the tech- 
nique of making tube-to-tube joints of 
refractory alloys and stainless steel or 
siipcralluys. 

Three forced-convection loop e.xpcri- 
ments have produced test data on the 
limits of nucleate boiling phenonicna. 
Dynamic seals has’c been tested in the 
laboratory using water, liquid-mctal 


runs are scheduled to start early next 

Two stages of a 6sX’-stage turbine arc 
operating in a closed-loop liquid-potas- 
sium test apparatus; a prototype vortex 
boiler, using water as a working fluid, 
has been dcx’elopcd; a liquid-mctal 
pump is in advanced des’elopmcnt and, 
complete with its associated bearings 
and seals, should be ready to run on 
liquid metals during the last half of 

Tills work typifies the high degree of 
actiiitv at GE in the development of 
large space power systems, says M. A. 
Zipkin, who is man.iging the program 
within the company. But at the same 
time it undcncores the lack of actual 
performance data, .ind the inadequate 
dcvclopnient of such crucial items as 
the radiator. 

In spite of the wide gap between 
today's experimental beginnings and 
future operational powerplants, it is 
possible to bridge the gap— if not in 
detail, certainly in outline. One con- 


ceptual design for a onc-megawatt space 
power system, based on much that is 
known today, is shown aboie. 

Zipkin says it is more definitive that 
a preliminary design, and far beyond 
the conventional artist’s conception. 
"The cycle is firm, the working fluid 
choices are narrowed to only a few alkali 
metals, the construction materials are 
in sight, the temperature is attainable, 
and the configuration workable. The 
dimensions and weight are practical, 
and the predicted performance can be 
achiex’ed ... 1 am firmly coni’inced 
that such systems can become a reality 
within this decade, if we will it so.” 

GE’s program is funded in part by 
the company and in part by contracts 
from National Aeronautics and Space 
Administration’s Nuclear Systems and 
Space Electric Power Offices and the 
Flight 'Vcliide Power Branch, Ait Force 
Systems Command’s Aeronautical Sys- 
tems Dii'ision, It is based on a nuclear 
turbogenerator system, using rotating 
machinery in a conventional manner, 
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V/STOL 

U.S.A. 


This is a flight analyzer record made at NASA’s Ames Research Center in August 
1962 showing a transition from conventional flight at an 800 foot altitude through 
a vertical descent to landing. 

The plane is a Bell X-14A VTOL. It is a modified version of the historic X-14, the 
first jet-powered horizontal attitude VTOL craft to take off vertically, transition to 
norma! horizontal flight, and then hover and land vertically. 

Bell built and flew the original X-14 research airplane for the U.S. Air Force. It made 
its first hovering flight in 1957, its first complete transition in May 1958. In 1959 
it was transferr^ to NASA’s Ames Research Center where it has been in active flight 
test service in NASA’s VTOL evaluation and research program. 

Fortunate, indeed, that Bell pioneered this highly practical and successful VTOL air- 
plane. For now we have a proven trainer for the pilots who must be trained to fly the 
VTOL aircraft which are now under consideration for military service. 



A VTOL TRAINER 
READY...NOW 

The Bell X-14A is the only 
two-place jet VTOL pres- 
ently being flown any- 
where in the world. This 
aircraft has been in active 
flight testing for over five 
years ... is still in opera- 
tion at NASA’s Ames Re- 
search Center. Versions of 
this plane are ready for use 
as VTOL pilot trainers or 
as limited warfare close 
support aircraft. 


THE X-I4C LIMITED WARFARE CLOSE SUPPORT AIRCRAFT 

This aircraft is based on the original X-14 machine and uses three engines with thrust diverters. The increased 
thrust available from this lightweight propulsion system is used with the same proven X-14 control system to 
produce a rugged aircraft designed to combat aircraft load factors. The high thrust to weight ratio of these small 
off-the-shelf power plants combined with BeE’s thrust diverters provides the most efficient propulsion package of 
any jet V/STOL concept. This affords the design of small two-place combat aircraft with considerable armament 
capability and radii. Provisions are available for machine gun pods, air to surface missEes, unguided rockets and 
a variety of other disposable externally mounted stores. 
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With the Minuteman as with its prime contractors . . . 

READINESS IS THE BATTLE 


Deeply buried in isolated launch silos, the Minuteman 
missiles will strike back instantly, even under direct 
attack. This is well known. But how can each missile, 
with its sensitive guidance elements, remain always 
operational and ready? 

Part of the answer is the Minuteman’s environmental 
support system — prime contractor, American Air Filter 
Company Defense Group. 

A system of heating, ventilating, air filtering, re- 
frigeration, and humidity control may seem common- 
place. Yet few firms even felt qualified to bid on this 
Minuteman assignment. The technical problems were 
staggering. The reliability of hundreds of missiles was 
at stake. Also the ability of remote control personnel to 
survive and retaliate. 

AAF’s capability for such a task had evolved out of 
four decades of pioneer engineering and large-scale 
production for military and civilian industry. But even 
AAF engineers were surprised at the speed with which 
Minuteman’s urgent schedule carried them beyond pre- 
vious limits of the art of environmental control. 


Component after component was redesigned, as AAF 
moved inevitably away from the idea of equipment 
seruing the weapon — to create a necessarily integral part 
of the weapons system itself. 

In completing its part of the system on schedule, 
AAF’s Defense Group utilized its own production 
plants, plus resources of our Air Filter Division, Tem- 
per Air Group (Herman Nelson), Fiber Glass Group 
( Amer-glas ) , and other AAF divisions and subsidiaries. 
This corporate team offers scope, flexibility, and effec- 
tive systems management capability. 

If environmental control is important to your project, 
serid for AAF Bulletin D-164. Write Defense Products 
Group, American Air Filter Company, lnc„ 310 Third 
Street, Rock Island, Illinois. 
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BETTER AIR IS 


Filter 
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with alkali metals as the working fluids 
to transfer heat from the reactor to the 
beat exchanger, and from tlic licat cx- 
cliaiigct through the systenr. 

Output of tile system sliown liere 
would be used to power an ion rocket 
engine for space propulsion. 

Estiinatcij weight of the system is 
8.900 lb., whicli provides a specific 
weight of 8.9 Ib./kw., well under the 
oirreutlv quoted “dcsiniblc” goal of 10 
Ih. per kilowatt, (bet-all length of the 
system from reactor to the ion engine 
frame is estimated at lO ft. 
Thermodynamie Cycle 

Raiikinc thcnnodvuainic cscle was 
chosai for the themial-mechanical svs- 
tem to get the maximum themial cycle 
efficiency and the minimum waste-heat 
radiator size. There arc four loops in 
the system: 

• Primary Irxip. which joins the nuclear 
reactor to the heat-cxclianger boiler. 
Working fluid here is lithium, circulated 
at 76 Ib./sec.. and leaving the reactor 
at 1.965F. This temperature was chosen 
to be the maximum consistent with re- 
quired reactor life of 10,000 to 25,000 
hr. 

• Power and hcat-rcjcction loop, which 
transfers he.at from the boiler through 
the turbine, condenser, radiator and con- 
densate pump, Pota.ssiuin is the work- 
ing fluid, entering the turbine at l.SdOF 
mid leaving at 1,2-lOr. Radiator surface 
area is 1, 685 sq. ft.: the fluid enters the 
radiator at a temperature of 1.190F and 
leaves at 1.090F. 

• Primary cooling loop, wliich transfers 
heat from the bearings and seals of 
the primary loop pump, operates with 
lithium lubricant. 

• .Secondary cooling loop, which is asso- 
ciated with the power and hoat-rcjcctiun 
loop. Heat is removed from the liejuid 
potassium which is used to lubricate 
the rotating machinery and to fill the 
hearing seals. 

Over-all thermal efficiency for the sys- 
tem, based on the electrical output of 
the generator, is calculated to approxi- 
mately 16%, 

Packaged for launching, the radiators 
close like the leaves of a fan, and swing 
tr> a position enclosing tlie reactor and 
the primary loop. The boom holding 
the payload is telescoped to reduce the 
oser-all length of the package. Fitted 
witli external fairings and shields, the 
total unit including its payload would 
form a cylindrical body perhaps -10 ft. 
long by 4 ft. in diamelcr. 

In space, the radiators unfold and 
spread to the position shown in tlie 
artist's conception: all segments lie in 
the same plane to minimize radiation 
scattering from the radiator to the pav- 

Rcactor is at the opposite end from 
the payload and is shielded by the 
lithium tank, which acts as a conical 


shadow shield. Side scatter shields ot 
boron carbide give partial shieltliiig of 
the radiators. 

Four 250-kw. power conversion units 
arc liung on the open framework for- 
ward of the lithium tank. Each unit 
consists of the rotating machinen neces- 
sary to convert the heat energy output 
from the reactor to the electrical energy 
output of the generator. Each hicliides 
a metor-dris'cn primary loop pump, a 
heat-exchanger boiler, a tmbopiimp 
low-frequency alternator, a 250-kw. 
turbogencraldr, and a jet condenser- 
radiator loop tiubopump unit. 

The central cylindrical tank cont.iins 
propcll.int for the ion engine and pro- 
vides the major shielding of the payload. 
It also puts a maximum separation be- 
tween the reactor and the ion engines; 
this minimizes tlic shield cone angle 
needed to protect the ion engines and 
at the same time allow them to be far 
enough out from the radiators to avoid 
beam interference. 

Zipkin's group is converting a build- 
ing, left os'Cr from the Aircraft Gas Tur- 
bine Division’s high-energy fuel pro- 
gram, into a test facility for work 
covering the range from advances in 
technology to component qualification. 
Three forced-convection loops arc cur- 
rently working, with a heat transfer 
capability from 50 to 300 kw. There is 
now under construction a closed-loop 
turbine test facility using an alkali-mctal 
boilc-r of 3,000-kw. heat input capacity. 
An alkali-mctal pump test rig is now be- 
ing designtd and ccnistnicted. Designers 
arc working on a 36,000-rpm. liquid- 
metal test ajiparatus for seals. 

bearing test facility also has been 
constructed. 

Problem Areas 

Development of these test facilities 
was |jlanncd to give Zipkin's group a 
capability to investigate the critical 
problem areas that must be defined and 
resolved before large space power sys- 
tems become reality. Most critical of 
these is to find a material that can con- 
tain the liquid metals at high tempera- 
tures while operating in a space environ- 
ment. Almost of equal importance, 
according to Zipkin, arc the two-phase 
phenomena of alkali metals, particularly 
in boiling and condensing heat transfer 
and the conditions for stable flow. 

Columbium-basc alloys have been the 
classical choice for conrponents of ad- 
vanced powerplants, with the Cb-lZr 
alloy used for containment and F-48 
used for turbine rotating parts. 

But two new alloys threaten the lead- 
ership of those two. A new containment 
material. AS-55, is easilv fabricated, it is 
very ductile and it ofters an increase 
in rupture strength compared with 
Cb-lZr. 

A new turbine alloy, designated 
AS-30, is similar to F-48 in its ease 


of t.ibricjtion, I>ut slums increased rup- 
ture strength. 

.'\S-35 also shows corrosion resistance 
equal to the Cb-iZr alloys, under condi- 
tions of exposure to pufassiuni for times 
up to 1,000 hr. at temperatures up to 
2.200E in an ultra-high vacuum cham- 
ber. 

Much work has been done both ana- 
lytic-ally and experimentally on the boil- 
ing and condensing of potassium and 
sodium. 

Major reason is to determine the 
regimes of nucleate boiling and the asso- 
ciated heat transfer coefficients. The 
experimental work here is being done in 
the 300-kvv. test facility. 

Bearing configurations have been de- 
veloped in the group and are under 
study and test. Water is used as the 
lubricant to nuke room-temperature 
testing feasible. But further, it is pos- 
sible to make more accurate measure- 
ments in water than in liquid metals, 
and tlic significant characteristics of the 
liquid-inctal bearings can be closely 

Dynamic Sealing 

Seals are in the same kind of study 
phase, with practical demonstrations 
also niaele in water. 

So far. the group has been tested up 
to 20,000 rpin. and iqj to a sealing pres- 
sure of 100 psig. 

Turbine dcvelopnieiit has centered on 
a detailed investigation of the third and 
fourth stages of a five-stage potassium 
turbine. These two stages were chosen 
as being rejJrcscntative of the tear 
stages, where moisture and blade veloci- 
ties are greatest and therefore the danger 
of erosion is greatest- Here also, fluid 
temperatures have dropped so that 
nickel supcralloys can be used instead of 
the refractory metals required tor the 
first stages. 

The test program for the turbine 
rig is divided into the following three 
phases; 

• Aero-therniodyDaniic characteristics- 
Performance mapping will be done with 
variations in turbine inlet temperature, 
vapor quality and rotational speed. Tem- 
peratures will vary from 1.400F to 
1.600F; rpm. from 15,000 to 20,000; 
and vapor qualities from 85% to 50F 
superheat. 

• Design-point endurance run. Tliis test 
is planned to show the turbine can run 
for 1.000 hr. without significant erosion 
of buckets and performance toss. Inlet 
temperature and vapor quality will be 
set at 1,550F and 90%. and speed will 
be held at the design value of 19,200. 

• Endurance test. Tliis second endur- 
ance run is intended to dctenninc the 
accuracy of predictions of the onset of 
blade erosion. The nin is also scheduled 
for 1,000 hr. 

Prototype recirculating vortex bailer, 
using water as a working fluid, has been 
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RAYTHEON at work 


Electronic brains avoid nervous breakdowns 
with new Sorensen QB power supply unit 


A new, tow-cosC non-fluclualing power 
supply, especially useful for keeping 
computers accurate and “on the beam" 
has been perfected by Raytheon’s 
Sorensen unit. South Norwalk, Conn. 

Most computers are fed their diet of 
information as electronic signals meas- 
ured in minute fractions of a volt, Even 
minor variations in strength of the 
signal — caused by power surges or 
drops — can go through the computer, 
be misread as information and entirely 


unhinge the computer's understanding 
of the problem being presented. 

To avoid any such “nervous break- 
down" in the electronic brain, a non- 
varying DC power source is vital. Low 
priced Sorensen Q B Series power 
supply units provide the computer with 
this steady, even current flow. 

Sorensen has a long history of sup- 
plying reliable power supplies for such 
intricate systems as Polaris and Titan. 
This development is another example of 


Raytheon electronic skills at work— 
on behalf of business, industry, sciencs 
and defense. 

Raytheon Company, Lcungton, Mass. 


"RAYTHEON 



designed and built and is now being 

Tlircc-timcs-size model of a con- 
densate pump is being built for water 
tests that arc planned to define its hy- 
draulic performance and cavitation 
charactenstics. 

The multiple-siacd geometry was 
chosen so that .significant measurements 
could be taken. 

Objeetive of pump design in the 
present de'ciopmcnt program is to get 
cavitation-free operation at a suction 
specific speed (SSSl exceeding tlie maxi- 
mum recommended for commercial 
applications. 

Suction specific speed is a pump 
parameter which indicates tlie tendency 
of a pump to cavitate. The iiigiicr the 
SSS. tlie closer the operation is to the 
cavitation regime. 

Model pump is expected to start its 
test program in water during the last 
quarter of 1962. It will be used as the 
tooling master for making the full-size 
liquid-metal pump impeller. That 
pump is scliedulcd for water testing 
during the first half of 1963, and for 
liquid metal tests during the last half 



S-48 Topside Sounder 


Topside sounder. S.48, which is intended to 

piicre in an effort to obtain an electron 
density profile (.\W Oct. 1. p. 26). will be 

next year. Sounder will be launched by a 
Swut booster from Ft, -\igucl1o, Calif. The 

were jointiv designed and dcselopcd by 
Central Radio Piopag-atioii Uboratoty of 
National Bureau of Standards and .\irbomc 
lastniinents Libonitorv of Deer Park, L. 1. 



(Plus: An entertaining tale of transfluent tradition) 


Hail to the winner, and we hope a 
good time was had by all! 

For our part, we enjoyed the ex- 
citement generated by the drawing, 
and the opportunity to meet and 
hear from ao many of you. Your 
curiosity about our relation to the 
1925 car was appreciated too. (The 
tie-in does appear somewhat baf- 
fling on the surface.) 

To clarify things a bit, we here- 
with depart from our usual hard-sell 
advertising approach (?) to relate 
this tale; 

Once upon a time— to be precise, 
half a century ago— a company was 
formed that dealt by design with 
new ideas. The automotive industry 
was the first to profit. 

Example; Budd had an idea that 
auto bodies of steel were safer, more 
practical, and ultimatel.v cheaper 
than those of wood. The company 
researched, engineered and sold the 
idea— /o an indiiatrulhat had inherited 
its traditions from the earriage trade. 

Result; By 1922, 1 out of 12 cars 
produced in theU.S. had the all-steel 
body ... by 1923, better than 1 out 
of 4. You take it from there. 

And talk about reliability engi- 
neering (one of our many favorite 
topics)— in those prehistoric days 
Budd engineers sent steel-bodied 
autos hurtling over cliffs, stood full- 
grown elephants on top of them . . . 


unheard-of feats no maker of wooden 
bodies would dare to match. 

Among many other cases in point: 
the first stainless steel aircraft in 
1931 (you can see it at the Franklin 
Institute in Philadelphia) . . . 
America's first stainless steel rail- 
way ear in 1932 . . . and coming to 
today, the first stainless steel satel- 
lite, the S-6. The whole adventurous 
story of men, materials and ideas 
could verily grip your attention for 
hours on end.* 

The point we hope you’re getting 
already, though, is that this tradi- 
tion of research, decision and action 
. . . basic at Budd through the years 
... is just as strong today at Budd 
Electronics. We don’t believe in for- 
getting the past. Its accomplish- 
ments have set high standards. The 
1925 sedan is one reminder of those 
standards. But we don't rely on past 
ael)ievements, and we can show you 
some unusual capabilities to prove it. 

We'll gladly amplify on areas of 
interest to you. And if, by chance, 
you're not yet enjoying the camara- 
derie of the Budd Electronics Chow- 
der and Marching Society, drop us a 
note for membership details. 
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VIhat can 
this new metal 
help you do? 


Du Pont TD Nickel 
permits continuous operation 
of equipment and components 
up to 2400° F— offers new design 
and performance opportunities 
in uses where the physical 
properties of present alloys 
present limitations. 



Du Pont TDNickel is a new alloy composed of 98% nickel 
and 2% (by volume) thoria. This unique dispersion im- 
parts useful— and stable— mechanical properties to nickel 
at temperatures up to 2400'E 

For example, TD Nickel has an ultimate tensile strength 
of 10,000 psi at 2400 ' F— approximately 90% of the melt- 
ing point of nickel- Relative to many nickel or cobalt base 
superalloys, TD Nickel has superior mechankal proper- 
ties in the 1900“-2300°F range. TD Nickel also retains 
the desirable physical properties oi pure nickel. 

Yet, TD Nickel is workable in norma! atmospheres . . . 
can be cold-drawn, rolled, forged, machined, sheared . . . 
using standard metalworking techniques. 


Your present— and future— equipment and/or components 
may well benefit from the unique combination of proper- 
ties available only in Du Pont TD Nickel. 

Commercial Quantities Available— Commercial quantities 
of VS", %" and 1" diameter bar stock TO Nickel arc avail- 
able- Strip, sheet forms and tube hollows will be in 
production in the near future- 

For complete descriptive data on Du Pont TD Nickel and 
its properties, use the coupon or write on your company 
letterhead. Please list the particular interest you have. 

DU PONT METALS CENTER 
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VERSATILE TRAININ6 DEVICE for maintenance personnel can be used for vnrict>' of diffecent systems nicccly by changing stsdent panel 
containing system functional blocL diagram and plug-boards at end of console. Trainer allows student to make variety of measurements 
at critical |ioinls in the system, displaying result of measurenieiit as he would see it if using actual instruineut, Scope wavefutm is shown 
in top right display. New trainer was developed by North American Electronic Systems. Inc. 


Flexible Maintenance Trainer Developed 


By Philip J. Klass 

Washington— \'ersatile training de- 
vice to develop and evaluate trouble- 
shooting competency of iiuintcnancc 
personnel, wliieli c.ni be quickly con- 
s't'rted to simulate a variety of diffetent 
systems, has been developed by North 
American Electronic Systems, liic., Nor- 
ristown, Pa. 

New device is called Systcni Malfunc- 
tion Analysis Reinforcement Trainer, or 
by the acronym of ‘‘Smart." 

Trainer can be converted from a radar 
system simulator to a rocket launch 
system simulator merely by changing 
the student's panel, containing a func- 
tional block diagram of the specific 
system, substituting two different inter- 
connection plug-boards, and changing a 
few 33 mm. slides. 

Single Trainer 

By similar means, a single trainer 
can be used both for trouble-shooting 
training on a large system and for de- 
lailc-d malfunction analysis of each of its 
subsystems, 

Reinorablc student's panel contains 
a functional block diagram of the jrat- 
ticulat system to be simulated. At critical 
points in tlic system there are pusli but- 
toils which enable the student to make 
a simulated measurement of voltage, 
current, pressure and or svasefonn as it 
would appear on an oscilloscope. 

Instructor’s panel, wliich can be lo- 


cated at one end of the trainer or on 
a separate console, enables the instruc- 
tor to set in any of several preselected 
malfunctions. An electric timer and a 
digital counter are used to score the 
student by indicating the time and the 
number of steps which the student takes 
before be isolates the trouble. 

After the fault is inserted, the stu- 
dent's panel gives him a gross indication 
of the symptom and then it is up to him 
to isolate the trouble by judicious 
choice of procedure. The student can 
select the part of the system where 
measurements are to be made and the 
type of instrument he will use, i.e. volt- 
meter, ammeter or oscilloscope. 

An interesting feature of Smart is that 
the iricasurements which the student se- 
lects are displayed as lie would sec flicin 
if lie were using the actual instruments 
—on ground-glass screens just above the 
student’s panel. For example, if the 
student decides to measure a voltage 
at some point in the circuit, when he 
selects the point and the voltmeter bs 
pushing appropriate buttons, the scale 
of a voltmeter will appear with the 
needle indicating the voltage be would 
find under the particular fault condi- 
tions which the instructor has selected. 

Wlicre conventional trouble-shooting 
trainers u.sunlly give the student onlv 
an inditatioii that the loltagc or other 
measurement is satisfactory or uns.itis- 
factory, the Smart trainer more fully 
simulates reality. 


if the student selects a cathode ray 
oscilloscope for measurement, another 
ground-glass screen will display the 
waveform wliich he would see under the 
particular system fault conditions, at the 
point in the circuit be has selected. 

In addition to these measuring instru- 
ments, the student also has at his dis- 
posal a simulated signal generator which 
can be used to introduce signals into 
the sy.stcin to aid in isolating the fault. 
Malfunction Detection 

Some of the buttons on tlic student 
panel, each associated with a major com- 
ponent or subsystem, ate marked "Re- 
place.” When the Student believes he 
has isolated the trouble to a specific 
component or subsystem, he pushes the 
corresponding "Replace" button. If he 
is correct, tlic fault automatically cleats. 
If the Student is wrong, the symptoms 
remain. 

When the student finally locates the 
fault, the instructor can observe and/or 
lecord the time and nunibet of st^ 
required to isolate the trouble. Tfie 
instnictor can then insert another type 
of malfunction and the process is re- 
peated. If desired, peripheral cquipi- 
ment can be provided to record student 
scores automatically. 

Display windows which show insttu- 
nienl readings also cmi be used to give 
a helpful hint to a student who exhibits 
very bad judgment in tiis trouble-shoot- 
ing procedure. For example, in a radar 
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system problem where the malfunction 
is a failure of the power supply and the 
student persists in making measure- 
ments in the indicator circuit, the dis- 
play panel will automatically display; 
"Arc the tube filaments lit?" 

Visual display of instrument measure- 
ments and such helpful hints is accom- 
plislicd with small projectors, one for 
each screen. Each projector contains 12 
slides, any uf which can be selected for 
instantaneous display. An improved 
model projector is expected to handle 
36 slides. 

Company History 

Smart trainer is the brainchild of sev- 
eral former Burroughs engineers who 
leh the company about a year ago to 
strike out on their own. North Ameri- 
can Electronic Systems. Inc., not aSli- 
ated with North American Aviation, is 
headed by Stanley Baron, also president 
of Steclciaft Homes, who provided the 
financial backing needed tor flic new 
ciitcrprisc. 

.As digital computer engineers, the 
group bdicsed it should be possible to 
design a uniscrsal trainer which could 
be easily t.iilorcd to a specific system 
mercl;’ by ciuinging the student’s panel 
and plug-board programing. 

Company first built a small suitcase 
model of Smart for demonstration pur- 

Tlic suitcase model containing 32 
push buttons for making measurements 
or replaceineiits at 32 points in a sys- 
lem, was demonstrated to the military 
services, according to Robert Eaves, 
vice president. 

Recently, tlie company lias completed 
a more elaborate model which provides 
up to 2SS push buttons, permitting this 
number of incasuremcnts and rcplacc- 

This model, which can simulate 
reasonably complex systems, is expected 
to sell for about SSO.OOO. A smaller 
model, with 100 test/replacement 
points, is expected to sell for around 
S23.000, Eases says. 

Malfunction Indicator 

Itecogiii/.ing the possibility that 
Smart itself might suffer a malfunction, 
tlic company has designed special test 
plug-boards which can be inserted be- 
fore a training exercise to check out the 

If the tniiner is functioning prop- 
erly. lights behind all of the push but- 
tons sliouUI be illuminated, according 
to George Young, company vice presi- 

Young rc|>orts that at least tlirec ma- 
jor aerospace com|ianics hase expressed 
scriaub interest in bin ing a Smart trainer 
for their upcoming .lireraft and space 
projects. 

But to date the company is still look- 
ing for its first firm order. 
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► Sun-Puinjicd Laser Developed— First 
direct conversion of sunlight into co- 
lieient infrared radiation is claimed by 
RCA Laboratories, using a calcium- 
fluoridc crystal and a I2-in.-dia. hemi- 
spherical mirror. With crystal cooled to 
liquid noon temperature and exposed 
to about 30 w. of solar energy, it 
emitted energy at 2.36 microns, com- 
panv reports. The project is part of 
rt'seateb effort sponsored by US.Al'"s 
.Aeronautical Systems Division, Elec- 
tronic Technology Laboratory. 


► Optical Computers Stir Interest— Pos- 
sibility of achieving extremely liigli- 
speed, high-capacity, computers of un- 
usually small size suitable for use by the 
military and as small commercial desk 
computers is attracting varying degrees 
of attention at companies like Radio 
Corp. of -America, .American Optical, 
International Business Macliines. 
Thompson Ramo Wooldridge, Libra- 
scope and Bolt, Bcranck and Newman. 
Among many ideas under study is the 
use or quantum energy levels of an 
atomic structure to store infonnation, 
an approach which might make possible 
a one bit per 100 trilliontlis of a cubic 
centimeter storage density. Reports of 
actis’ities in this area by engineers at 
American Optical. Bolt, Bcranck and 
Newman and RCA will be presented 
this week in W'ashington at a sym- 
posium on optical processing, jointly 
sponsored by Office of Naval Research 
and American Optical. RC.A's work on 
iieuristor type logic using optica! mas- 
ers, supported by RADC (AA\' fuly 9, 
p. 42), is sclicdulcd for presentation. 


► Transitron Report Reflects Price War 
Damage— Recently issued annual report 
of Transitron Electronic Corp.. once 
second largest semiconductor company 
in the country, reflects damage wrought 
by the price war in the semiconductor 
industry (AW June 12, 1961, p. 73). 
For the period ending June 30, ‘Transi- 
tron’s not sales were S28-8 million, com- 
pared with 537 million the prcs’ious year 
and S47-7 million in 1960- Net loss after 
taxes and a special S250.000 renegotia- 
tion refund was 5498.000. eompated 
with a loss of 51.45 million last year and 
an 58. 1 million profit in 1960. During 
Calendar 1961, the semiconductor unit 
sales for the industrs- soared (AW Mat. 
19, p. 57), while over-all dollar volume 
just about equalled 1960, indicating 
sharp price declines. In the first seven 
months of this year, unit sales of transis- 
tors rose about 40% while dollar volume 
fell slightly, indicating continuing rough 
marketing environment. 
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SYSTEMS PROGRESS 



PRECISION OPTICAL SYSTEMS FOR 
AIRBORNE-RADAR SIMULATION 
The Electro-Optical Department ot Con- 
solidated Systems Corporation is now 
producing the optical system for a com- 
plex simulator that displays airborne 
radar returns from a moving photographic 
Him. 

Design of the system required maximum 
ultraviolet transmission, resulting in the 
Oevetopment by CSC of special reflectors 
with multilayer coatings in the wavelength 
region of 3800 A. To withstand tempera- 
ture changes, bonded quartz optical ele- 
ments are used. 

In addition to optical systems, CSC’s 
Electro-Optical Department produces mili- 
tary and Industrial cameras.optical instru- 
mentation for satellites end spacecraft, 
precision optics from conventional and 
exotic materials. Other CSC divisions are 
developing systems in space sciences, 

instrumentation, support and checkout, 
data acquisition and reduction. 

For systems experience proved in hun- 
dreds of successful installations, now 
available for application to your military 
or industrial problems, call the nearest 
CSC regional office or write: 

CONSOLIDATED 



CORPORATION 

1500 Ss. Shamrock Aye, • Monrovia, California 
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Project Gemini Rendezvous Radar 
To Use Interferometer Techniques 


Use of interferometer techniques in 
tlie Gemini rendezvous radar and a co- 
operative transponder in the target ve- 
liicle should enable the target to be 
detected at ranges out to 250 mi. and to 
be tracked precisely as close in as 20 ft.. 
M. S. Wheeler of Westinghouse Air 
Ann Division reported at the recent Na- 
tional Svniposium on Space Electronics 
and Telemetry in Miami Beach. The 
rcjxjrt was co-authored by P. S. Hacker, 
also of Air Arm. 

\Vcstinghou5e plans to use an array 
of four small Archimedean spiral an- 
tennas for the Gemini radar. The an- 
tenna design was selected to give good 
angular tracking accuracy with mini- 
mum equipment size, power consump- 
tion and inertia of rotating elements. 

Four-spiral array is expected to per- 
mit detection of the target when it is 
as much as 25 deg. on the Gemini 
capsule's fore-aft axis and to determine 
its angular position to witliin about one 
inilliradian, Wlicclcr reported- This 
corresponds to about 1,500 ft. at a 
range of 250 mi. 

One of the four spiral antenna ele- 
ments serves as the transmitter, while 


the other three are used for receiving. 
One of the three receiving antennas is 
shared, being paired first with tlie an- 
tenna above it tor measuring target posi- 
tion in the \ertica! plane. Then it is 
paired with the antenna to its left for 
angular determination in the horizontal 
plane (see photo). The antenna ele- 
ments ace separated by one wavelength, 
or roughly 8 in. at the 1,500-mc. oper- 
ating frequency. Each is elevated one- 
quarter wavelength above a metal 
ground plane. 

For the Gemini application, Westing- 
house has adopted a modification of the 
usual interferometer technique. Nor- 
mally, a pliase shifter in one of the two 
antenna elements is varied until the 
difference arm output of a hybrid is 
nulled. Blit this requires two channels 
of amplification to provide automatic 
tracking. Wheeler pointed out. Addi- 
tionally, this conventional approach re- 
quires a high degree of linearity in the 
phase shifter. 

Because the target vehicle carries a 
transponder that replies to Gemini 
transmissions on a slightly different fre- 
quency, and the target antenna can be 



FOUR ARCHIMEDEAN SPIRAL antennas 
will be used in Gemini radar. Antenna (1) 
is transmitter, wbilc (2) and (3) are used as 
pair in verb'eal plane and (3) and (4) arc 
used as pair in horizontal plane. Elements 
(2) and (4) are rotatable to obtain phase 
shift: others ate fixed. 

designed to radiate circularly polarized 
energy, a less complex technique can be 
used to introduce phase shift in the 
Gemini interferometer array. This re- 
quires that the Gemini spiral antennas 
be circularly polarized with the same ro- 
tational sense as the target antenna. 

Under these conditions it is only 
necessary to rotate one of the spiral 
antennas of each pair to achieve phase 
shift, Tlie magnitude of the resulting 
phase shift is proportional to the rota- 
tion angle, Wlicclcr said. 

Gemini system will operate with a 
single-channel receiver in which the 
phase delay in one arm of the inter- 
ferometer is modulated (“dithered") in 
synchronism with the pulse repetition 
rate of the transmitter. On alternate 
receptions the phase is changed by a 
small increment, and the video differ- 
ence between adjacent pulse returns 
then pros’ides an error signal which can 
be used to track the target. 

Technique provides the same tvpe of 
error sensing as the sequential Ibbing 
technique sometime.! used in single- 
channel tracking radar. ^Vheelc^ said. 

If the rotatable spiral antenna in each 
of the tivo coordinates is oriented to 
giie zero differential phase delav. ex- 
clusive of the dither phase, a null will 
be detected at the output of the video 
subtraction circuit when the target is 
dead aliead- If the target is at some 
other location, an error signal will be 
descloped which can be used to rotate 
tlie two spiral antennas automatically 
to track the target vehicle. 

Target’s angular position with respect 
to the Gemini in a I’ertical and horizon- 
^dl plane can then be read off directly 



GEMINI RENDEZVOUS RADAR. :iii interferometer type, will me uiicoiivcntio.ial technique 
to achieve phase shift to minimirc mdai weight, rotating inertia and power comiimptioii. 
Target vehicle antcmin will radiate eirciiLirly polarized energy and Gemini cai>sulc will use 
circularly polarized spiral ruitcmias. One in each jxiit will be rotated to provide phase shift. 
Phase dither will provide ettot sensing for automatic target acquisition and tracking. 
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ITEM: The turboalternator 
unit (CRU) has successfully com- 
pleted a continuous endurance 

run of 2,350 hours. Upon 

disassembly and inspection, no 
bearing wear was evident. Sun- 
flower is under contract with 
NASA Lewis Research Center. 


Sunflower Space-Power System; A mercury closed Rankine 
cycle configuration adaptable to wide range of Earth, Moon, 
Mars and Venus missions. Solar radiation and LiH heat-of- 
fusion are energy sources, the latter acting during dark pe- 
riods of orbit- Mercuiy-vapof-driven turboalternator converts 
energy to electric power. Space radiator rejects waste heat 
Packaging and deployment of solar collector are effected by 
employing radial petals hinged at I.D. Independent orientation 
of vehicle and collector is possible. System shown Is for Earth 
orbits ranging from 300 to 20,000 nautical miles altitude. 
System provides 3-kw, a-c power continuously for at least one 
year. Tapeo, a division of Thompson Ramo Wooldridge Inc., 
23555 Euclid Avenue, Cleveland 17, Ohio. 

A tapco 

Thompson Ramo Wooldridge Inc. 





StNGER METRICS DIVISION, THE ! 


MANUFACTURING COMPANY • BRIDGEPORT, CONNECTICUT 




UNGER 


from s>ncliros driven directly by tlie 
scrro motors operating tlic rotatable 
elements. 

Characteristic of an interferometer 
radar is that the greater the spacing be- 
tween antenna clanents the better the 
accuracy, but this results in amhigui- 
ties-two or more different target po- 
sitions which appear as one to the 
radar. Tliis can be os'crcome by using 
additional pairs of antenna elements 
with different spacings. but this in- 
creases system weight and comijlcxity. 

^^'cstitlghonse has settled for tire one- 
wavelength s|jaeing between clciner.ts, 
which avoids -any .ainhiguitv within Sr30 
deg. of tire ca|)snle forssard axis bnt 
prnrides adequate tracking accuracy. 
Tire Archimedean spiral antennas 
selected can be built to have matched 
gain u’ithin 1 db. in the angular area of 
use, ^Vhccler said. 

NEW AVIONIC 
PRODUCTS 


• Scini-fiibular printed circuit board, 
made of gla.ss epoxy rolled tube with 
bvo-ounce copper cladding laminated 




on inner diameter. Purchaser can etch 
any desired circuit configuration. Manu- 
facturer: Tire Richardson Co.. Melrose 
P;irk. Ill, 

• Disk-slia[x:d tantalnra capacitor, with 
extrcinelv high \oluinetric efficicnev, 
reportedfy undergoes only 1% change 



in capacitance when tested to method 
106 of MIL-STD-202A. New capacitors 
are available in voltage ranges of 3 to 
35 V., ill capacitances of 0.12 to 160 
microfarads, with standard tolerance of 



20%. Tlie new disk-type capacitors are 
polarized. Manufacturer; Transitor 
fUcetranics Inc., West Road, Benning- 
ton. Vt. 

• Precision time code generator. Model 
III-i3S. generates all standard IRIG 
telemetry formats in serial modidatcd 
and unmodulated forms and also pro- 
vides parallel time-of-day output. Semi- 
automatic synchroniziiti'on by means of 
Station W\W signals is included. 
Technical Bulletin S5S gives added de- 
tails. .Manufacturer; Hyperion Indus- 
tries, Inc., 127 Coolidge Hill Road, 
Watertown, Mass. 


• Optical tracking sen; ... M.nlei " 'l.\, 
designed to distinsn sh s.itellik- nid 
missiles against a stcll.ir background by 
computing the difference in their angu- 
lar rates. Device can detect a 12th 
magnitude star at night and a fifth mag- 
nitude star in daytime. Automatic g.riii 
conirol maintains linear tracking signals 
regardless of illumination level. Tracker 
is available with intcrchango.ihle tele- 
scopes which operate with standard 40 
in. focal length reflector, f/6.3, 8 in. in 
diameter. Angidar 6cld nf view is adjust- 
able from one minute of arc to two de- 
grees. Nfanufacturer; OPTOnicchan- 
isins, Inc., Plainvicw, N.Y. 



A PRODUCT OF DELAVAN EXPERIENCE 


General Electric's J93 turbojet en- 
gine is designed to fly about 2D00 
miles an hour at altitudes between 
60,000 and 70,000 feet. This is the 
Afterburner Spray Bar manufactured 
by Delavan for use on the J93, 

Delavan's 15 years of experience 
have produced a multitude of fuel 
nozzles and afterburner spray bars 
for America's leading aircraft en- 
gine manufacturers, This experience 


extends to both the design and the 
large scale manufacture of function- 
al, reliable fuel delivery and meter- 

Deiavan experiences your assurance 
of quick response to your urgent 
technical needs, top quality equip- 
ment, fast delivery and reasonable 
prices, Pul Delavan experience to 
work on your engine program soon. 



WEST DES MOINES, IOWA 
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When the Arctic skies are ablaze with the aurora 
borealis, scientists know that a solar storm has 
hurled dangerous, high-energy particles deep into 
space. Today the Northern Lights have an omi- 
nous new significance: the particles that cause 
them might be fatal to astronauts. Our scientists 
are working with the University of Alaska and the 
Air Force in a Navy-sponsored study of the 
Northern Lights to measure solar particles that 
disrupt communications and threaten space trav- 
elers. The problem of Man in Space now occupies 
many of our 3300-man research and engineering 
staff: how to propel him around the solar system . . . 
how to communicate with him en route . . . how to 
keep him healthy and happy and well fed. 

Broad scientific capabilities, backed by skilled 
management and modern facilities, enable us to 
undertake the nation's most difficult military 
and civilian space assignments. 

LOCKHEED MISSILES & SPACE COMPANY 



Hawker P.1127 VTOL 
Details Are Shown 


PRODUCTION BRIEFING 


United Tcchnolo|v Corp. has been 
awarded an interim contract by Air 
Force's Space Systems Division for 
preparation of d^clopmcnt plans for 
the iZO-in.-dia. segmented solid propel- 
lant rocket motor which is to be used 
in the booster stage of the Titan 3 
launcli vehicle. Plans will cover prepa- 
ration of model specifications and the 
design, fabrication and testing of the 
rocket motor. 

Astropowet, Inc., Costa Mesa, Calif., 
is studving conipatibilitv of various met- 
als and alloys with high energy rocket 
propellants under a S170.933 contract 
to pros'idc Air Force Systems Com- 
mand's Aeronautical Systems Division 
with information on .suitability of mate- 
rials for fuel tanks in whicli oxygen- 
fluorine liquid propellants would be 
stored duriirg space nhssions. Materials 
tested also will have applications in 
propulsion sy stem pipes and val\-es, 

Aveo Corp. will build a large-scale 
superconducting magnet for use in nu- 
clear physics experiments at the Ar- 
gonne National Laboratories. The mag- 
net, which will ha\e an inside diameter 
of 10 in,, will produce a field strcngtii 
of 50,000 gauss. Development is fi- 
nanced by a SH7.775 contract from the 
Atgonne Laboratory. 

Nortli American Aviation, Inc., has 
received a S9-million letter contract to 
begin production of 36 additional 
T3|-ls, N.m'v’s version of the Air Force 
T-39. NAA is currently building 10 
T3J-ls under a previous contract. New 
contract calls for delivery of three air. 
craft a month beginning in June, 1963. 

Fairchild Stratos Corp.’s Aircraft-Mis- 
silcs Disision has been selected to build 
the beat shield for the mobile medium- 
range ballistic missile (MMRBM) 
re-entry s'chicle which will be dexelopcd 
by Ford Motor Co.'s Aeronutronic Di\ i- 
sion (AW Oct. 8, p. 30). Contract 
covering a four to six month definition 
phase, H'.is awarded by AFSC's Ballistic 
Systems Division. 


Vitro Corp. of America has been 
awarded a 510,840,816 Navy contract 
continuing its system coordination en- 
gineering work on the Polaris Fleet 
Ballistic Missile weapon system and ex- 
panding its activities in testing and sup- 
port for the Polaris submarine fleet. 

Bendix Corp.’s Eclipse-Pioneer Divi- 
sion will continue to perform engi- 
neering services for the Pershing missile 
system and produce components for its 
guidance ssstem under new Armv con- 
tracts total'ing S24.780.387. 


any 
time 
code, 
any 

time 


EECO time code 
generators 
supply all 
commonly used 
range codes at 
off-the-shelf 
price & 
delivery 



Get any IRIG, NASA, or AMR 
time code family all at once 
or in combination with one of 
these solid-state, card 
construction TCGs. Available 
immediately for ground, 
mobile, airborne, or seaborne 
applications. Rugged, light- 
weight construction. Less 
than 40 pounds. Power 
consumption under 
100 watts. Nixie decimal 
display for high visibility 
long life. Frequency 
stability 5 x 10"’. 
Write for complete specs. 


Electronic Engineering Company of California 
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UAP has accepted challenges in valve design since 
1929. Valves for aircraft and missiles. Valves to 
control fuels, oils, cryogenics, hot gases. Valves for 
high pressures or vacuum. Valves to operate in 
temperatures from —400’ F, to 1000’ F, OIT-On 
or complicated metering valves. By-pass, relief and 
check valves. Regulator, shutoff, measuring and se- 
quence valves. Special valves. One-of-a-kind valves. 
High production run valves. Valves, valves, valves, 
ad infinitum. Nmv. wlial's your valving problem? 
If UAP doesn't already have the answer after 33 


years experience, we can find it. You'll get a precise, 
reliable, long-life valve. The only kind we make. 
Write or phone 224-3841 today. UAP means United 
Aircraft Products. A dynamic, independent com- 
pany in Dayton, Ohio. A name to remember when 
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HnRMOMiC 



HIOH-TOUQUE ACTUATOP 

For missiles — reduction relio 104:1, input speed 
10,000 rpm, output torgueraled 130la-lb.(cap3ble 
o( 1000 iti.'lb,), backlash below 1 min., weight (in- 
eluding motor) 1,45 lbs., length 5 in.. O.D. 1.625 in. 



HePMETIC-SeAtED DRIVE 

Foi space satellites - teduclien ratio 100 '1 
and up, output loique 2400 in.-oa., backlash 
30 secs., weight (including motor) 4 lbs., 
length 8.281 in„ 0.0. 4,437 in. 



PRECISION ACTUATOR 

For airborne instrumentation dnues — 
features eslreme tale constancy, minimum 
flutter, aero backlash, high linearity, 125 to 
iraho, length 3.562 in., O.D. 3.50 m. 


DKiVk 


/ ' Unique answer to many 
space environment, weight 
and mechanical drive problems 


PROVEN DEVELOPMENT United’s Harmonic Drive is today providing many unique advantages 
for aircraft, missile, and satellite systems. ■ A mighty midget, it produces extremely high torque for its size and 
weight. Reduction ratios of several thousand to one areaohieved in high torque units no larger than your fist. Her- 
metically-sealed configurations achieve positive mechanical transmission of rotary or linear motion through a 
welded steel barrier to isolate high vacuum, high pressure, or other environmental conditions. ■ Harmonic Drive 
achieves new extremes in static positional accuracy and rate constancy (for instrumentation use). Harmonic 
Drive also offers high reliability, high efficiency, low backlash, and can be used for increasing or reducing speeds 
—for handling sub-fractional to hundreds of horsepower. It can be tailored to solve your needs for power trans- 
mission, servo control or instrumentation, whether rotary to rotary, or rotary to linear motion. 



NEW sa-PAOE BROCHURE ivbiluble on Harmonic 
Drive operalipuai syslems, advance developmentp, and tech- 
nical capabllllias. &nd for your free copy. Harmonic Drive 
Div.. United Shoe Madrinary Corporation, DepL A, Batch SI.. 
Beverly, Maes, or 8433 San Fernando Rd„ Sun Valley, Calif. 



HARMONIC ORIVe DIVISION 

United Shoe Machinery 



MANAGEMENT 


Funds, Manpower Shift West, Northeast 


By Larrv Booda 

Washington-Sliift in federal spend- 
ing for defense and non-military space 
actisifies among geographical areas and 
clianges in tlic types of goods and sers - 
ices purcliascd has spotliglitcd tlic con- 
centration of teciinica] manpower on 
the West Coast and northeastern U-S. 

T«'o recent surseys. one by tlie De- 
fense Dept, and the otliet b\' tbc Com- 
merce Dept., slio«' that tlie clianging 
nature of procurement from liigh \’ol- 
mne liatdware production to increased 
emphasis on a'searcli and development 
and low-volume custom production has 
caused a sliift in contract awards and 
tlie use of scientists and engineers. 

According to llie Commerce Dept, 
suney, 60% of the reseatcli and devel- 
opment performed in industrs’ in 1953 
was financed hv iiidnstrv itself for com- 
mercial purposes. I'he other 40% was 
financed by the gmernment for dc- 
fen.se. space and otlier purposes. 

In 1961. that proportion was es- 
actlv rcictsed, «;th f.O'.V of industry- 
performed research and development 
lieiiig paid for !«• the gos'crnincnt. In 
1953, 1.7% of the research and dcvcl- 


It is higher now, but specific figures are 
not set asailable. 

In 1961, 69.1% of all prime military- 
contracts for research and development 
were placed in five states. California 
led with 41.3%, with New York fol- 
lowing with 12.2%, Massachusetts 
5.8'", W'asluiigtim +.9''r, and Colo- 
rado 4.9%. New Jersey had 3.8%, 
Pennsvivania 3.7%. Marsland 3.4%, 
Utah '3.0%, I'lurida 2.5'%', Ohio 2.5% 
and Connecticut 2.0%. 

The temaiiiing 10.3% was spread 
among the remaining 58 states. Cali- 
fornia. Washington and the northeast- 
ern states accounted for 77% of these 
contracts in 1961. 

Oicr-all Defense Dept, prime con- 
tracts for supplies, research, dcs-clop- 
ment, services, constmctioii and facili- 
ties arc cN-pected to rise to S27 billion 
in Fiseal 1963. up S2 billion from I’is- 
eal 1962. Of this total 520 billion 
will be for hardware. com|Jared with 
S18 billion in Fiscal 1962. Tlic total 
dollar amounts for previous years in- 
cluded in the Defense De|Jt. studs- were 
S20.4 billion in Fiscal 1960 and S22.1 
billion in FiscallOei. 

About 80% of the major Defense 
Dept, procurements now are for hard- 
w-arc. The proportion devoted to mis- 


siles has leveled off at about one third 
after rising ste.idily since the mid-1950s. 
Spending for aircraft has also reached 
a plateau of 28 ' 1 , representing a decline 
since a peak reached during the Korean 

.\rmy ordnance purchases liad gone 
down to 12.5% last June, but ate now 
on tlic rise. Ship construction and 
modernizatiim has been holding steadv 
at 8%. down from a peak of 26% dur- 
ing World War 2. 

’Ihc biggest rise in hardware procure- 
ment for Fiscal 1963 will be in Army 
wcapims and electronics other tlian 
those associated with major weapon 

It uas noted by Deputy Secretary of 
Defense Roswell Gilpafric tliat mass 
production industries have tended to 
shy away from desclopment and pro- 
ductimi of sophisticated systems. These 
systems require more emphasis on de- 
velopment and then custom— rather 
than mass— production, he said. 

lie also noted the concentration of 
research talent in California and Wash- 
ington, but added fliat in Fiscal 1962, 
tile central states started making a 
comeback in this field. 

J. llcrbctt Ilollomon, assistant Sec- 
retary of Commerce fur science and 
tecliiiology, stated recently that tech- 
iiieally educated jicople arc the most 
necessary ingredient in tlic conversion 
of raw material to finished product. 
'’They arc also the cliief limiting factor 
to onr tccimical progress. You can’t 
iiK-tease tlie su|)ply of brains on an 
assembly line," he said, 

" I’liey ate an irreplaceable resource 
in need of conservation— the one we 
c.m least .ifford to waste. Witness tlie 
scramble after World War 2 by the 
occu|ii iiig powers to persuade or to kid- 
ii.i|5 key teclinical jiersmincl.” lie .said. 

Ill 1963, the Commerce Dept, sur- 
vey stated, the supply of scientists and 
engineers for rescarcli and dcrclopment 
is expected to increase by 27.000. But 
the increase in tlie s|sacc research and 
development effort alone will require 

25.000 additional scientists and engi- 
neers. 'Hiis is almost the entire new 
sup|)K ,mcl IS equivalent to about 
20% of tlic total now in commercial- 
industrial research and development. 

Ilollomon s.iid this was the distribu- 
tion of the number of scientists and 
engineers per million population in 
1961; 
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opnient monev went into space activi- 
ties. By 1961, this had risen to 10%. 



S-61 Delivered ^o Japanese Carrier 


Sikorsky S-61 helicopter arrives at Brooklyn, N. Y.. to be shipped to Japan’s Nitto Airlines 
ioi use in and around Osaka. I1ic lieLcoptci was ciiried to Japan aboard the Hudson Mam. 
Japanese vessel. The twin-luibinc helicopter was the first of its kind scheduled for Japanese 
use. Order was handled by Mitsubishi Heavy Industries, Ltd., a Sikorsky licensee. 
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111 the same year the dollar value 
per million popul.itimi of all military 
contracts was as follows; 



Dollar value of military research and 
development contracts in Fiscal 196I 



Scientist, Engineer Breakdown 

The total supplv of scientists and en- 
gineers in 1961 was 1.400.000-400.000 
of whom were doing research and dcv'cl- 
opinent w-ork. Of that number. 250.- 
000 were working on research and de- 
velopment for defense and .space and 

120.000 for private cnniiiiercial and in- 
dustrial purposes. Of the 120,000. 

100.000 M-orked for 500 companies that 
did 80% of the research and dcselop- 
nient pcrfotnicd and fimuiced by indus- 
try. 1’Iiis left 20,000 for all the other 
commercial and industrial enterprises in 
the U, S. 

■'This increasing concentration or 
bias of our scientific and technological 
capability as to purpose, geography, com- 
panies and u.se of manpower is aggra- 
vated by the fact that out technically- 
qualified manpower is now a critically 
scarce resource . . Holloman said. 
’’Some of the goals arc going to be 
achies ed at the expense of other equ.-ill\- 
s-ital ones. . . . \\'e must face up to 
the urgent necessity to do something 
now that will enable us to meet all our 
national commitments." 

Ilollomon stated that there must 
he a more effective diffusion of tech- 
nology from the space and defense ef- 
fort to other parts of the govoniment 
and in civilian industry. This, he as- 
serted, can be done by streamlining the 
methods of disseminating information. 
One way would be to use automatic in- 
formation liandling systems and other 
new devices, he said. 

He also said that there must be in- 
dustry-govcmnieiit cooperation so th.it 
the risks of large projects can be shared 
and tlie teclinological gap between lead- 
ing and lagging firms narrowed. 

Ilollomon included a plea for sup- 
port of education in the phvsical sci- 
ences, pointing out that Russia gradu- 
ates 120,000 engineers per vear com- 
pared with 35,000 for the U. S. 

"If we continue the biased concen- 
tration of our resources in a few geo- 
graphical areas, in a few industries and 
companies and in a few narrow fields 
of highly specialized science not neces- 
sarily supporting growth or sers-ing so- 
ciety’s basic needs, we will in fact 
liave created in the process an environ- 
ment in which science itself cannot 



CRITICAL PHASE 

IN THE EVOLUTION OP AN OLD SCIENCE 
...WAR 

As the art of war evolves, the time available for com- 
mand decision shrinks and the consequences of 
decision become greater. Modern warfare places a 
whole new set of technical requirements on military 
systems at every level . . . from weapons and sensors 
to the highest levels of command. 

MITRE’S prime assignment is to meet the challenge 
of these problems. . . the challenge of command and 
control. We are looking for talented systems men to 
help us. 

As a systems man at MITRE, you might perform feasi- 
bility studies on new techniques in system design; or 
process intelligence data with large scale computers; 
or work on space hardware analysis. These are just a 
few of many work areas at MITRE. All have a direct 
bearing on this country’s defense. 

MITRE is located in pleasant, suburban Boston. Re- 
wards are competitive. Requirements, 8.S., M.S., 
or Ph.D. in these disciplines — electronics, physics, 
and mathematics. 


Write in confidence to Vice President — Technical 
Operations, The MITRE Corporation, Box 208, Dept. 
WFIO, Bedford. Mass. 



flourish and the society cannot afford,” 
he said. 

The Defense Dept- survey pinpointed 
shifts in the department’s spending for 
prime contracts in Fiscal 1960 for every 
region of the continental U. S. 

In terms of dollars spent, every re- 
gion sained. This reflected the in- 
creased Defense Dept, spending during 
this thrcc-yciir period. In terms of per- 
centages. howerer, the Middle Atlantic 
and South Central states decreased. 

Contract .-iwards to 34 states in- 
creased during this period and 16 de- 
creased. Those in tlie Rocky Mountain 
region recei'-ed the greatest dollar \alue 
percentage increase with 47%. This 
largely reflected the start of operations 
of the Martin Marietta plant in Denver. 

Two states suffered severe losses, 
Texas and Kansas. In the case of Texas, 
the phaseout of 13-38 bomber produc- 
tion at the General Dynamics Fort 
Worth plant accounted for the drop 
from Si-13 billion to SI billion in 
\alue and a national percentage drop 
from 5.6% to 4.0%. Tlic narrow scope 
of the survey was cs-ident in this in- 
stance. however, for Texas gained from 
another government agenev with the 
establishment of the National Aeronau- 
tics and Space Administration’s Manned 
Spaceflight Center at Houston. 

The Kansas drop from S574 million 
to S394 million and from 2.8% to 
1.6% is the result of phaseout of B-32 
production at the Boeing Co.'s Wichita 
plant- 

California leads in dollar volume of 
contracts at 55.99 billion, outstripping 
es’erx’ otlier state and every region. 
Tins represents an increase of SI. 38 
billion os-er Fiscal I960. Percentage 
increased from 23.7 to 23.9. Second 
largest dollar volume went to New York, 
but the percentage of that state dropped 
from J 1.7 to 10.7- 

Ttie other large volume states were 
Massachusetts, which rose from S1.07 
billion to SI. 3 billion with the per- 
cent.igc remaining the same at 5.2; New 
ferscy, which dropped from S1.27billion 
to $I billion and a percentage drop 
from 6-2 to 4.3; Pennsvlvania, which 
rose from S671 million to S952 million 
and gained from 3.3% to 3.8%; and 
Washington, which rose from S71 5 mil- 
lion to S921 million and gained from 
3.5% to 3.7%. 

Beech Fiscal 1962 
Sales Show Decline 

Fiscal 1962 sales of S67 million were 
announced last week by Bcccli Air- 
craft Corp.. the second consecutive de- 
cline for the Wichita, Kan., aircraft and 
missile manufacturer. 

Sales for Fiscal 1961 were S70 million 
and salt's for Fiscal 1960 were $98.7 
million (AW Oct. 23, p. 105). 
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Federal Aid Sought 
To Update Training 

New York— Cost of programs to keep 
engineers and scientists current with 
new tcchnolog) remains a prinre stum- 
bling block to the U.S.’s realization of 
the full potential of its tcclmiwl man- 
power. .And this obstacle is likely to 
remain until the government funiishes 
some kind of financial support to re- 
training and utilization programs, ac- 
cording to opinions expressed publich 
and privately at the Manpower Utiliza- 
tion Conference, here recently. 

However, it appears that for the pres- 
ent, any comprcliciisive programs in the 
aerospace industw to ic-train and better 
utilize the existing engineering and sci- 
entific force will renrain \-oluntary and 
at the company's own c'xpcnse. 

Before the conference, which «as 
s]30i:5orcd b\- the Institute of the Aero- 
space Sciences at the request of the 
President’s Office of Emergency Plan- 
ning. there had been some speculation 
that the government might take a more 
active role in aiding industrs' to imple- 
ment programs to re-train and keep 
scientists current uitli new tcchnologs’. 
This \’ie'v stems mainly from increasing 
talk by defense officials about closer 
control of engineers and scientists. 

At the conference, os'cr 100 delegates 
from aerospace companies tlrronghout 
the U. S. were organized into worksliojis 
to seek remedies for the problem of 
'‘technical obsolescence” among scien- 
tists and engineers— a condition wlictc 
the advance of fechnologs' decreases tlie 
usefulness of scientists and engineers 
who has’e not been kept abreast of de- 
velopments. 

The conference also considered tlic 
problem of whether any shortage of 
engineers now exists and how technical 
obsalesccncc. which tends to depris’e 
the industrv- of the full potential of its 
engineering force, affects this aspcct. 

At the close of the crinfcrencc, work- 
shop chairmen reported a «'ide differ- 
ence of opinion within their groups as 
to whetlicr there is anv actual .shortage 
of engineers now. Consensus was tliat 
if the present declining trend in college 
engineering enrollments continues, 
there certainly will he by 1970. 
With this in mind, if appears impera- 
tise that industry get the full saliic 
out of the available engineering force. 

Reports from the workshop chair- 
men made it clear that the aerospace 
industrs' knows wliat to do about the 
problem of keeping its scientific and 
engineering talent current with new de- 
velopments. Privately, the delegates 
mainly questioned who |3Uts these pro- 
grams into effect and who pavs for 

Major aeros|>acc firms and the Na- 



New from G. E.! 16-page 5-Star tube booklet tells.. 


How to valm-analyze 
airline electronic tubes 
for highest reliability 

If you buy or use electronic tubes, you’ll 
warn this handy. 16-page, fact-filled 

• You'll learn why more airline.s use G-E 
5-Star high-reliability tubes than any 
other type. 

• You’ll be able to make abjective evalu- 
ations of your equipment's performance 
compared^to similar equipment using G-E 


sll fifty 5-Star typi 
finger tips. 

• You’ll 
developi 
benefits 


ts and the 17 value-analyze, 
t increase tube reliability, 
the fallacy in high-reliabilit; 


GENERAti^ELECTRIC 



For rapiti availability on all G-£ 
high-reliability tubes, see your 
authorised G-E Industrial Elec- 
tronic Components Distributor. 
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SUB-KILLING ASROC 



New metal forniing skills speed defense output 


Honeywell offers facilities for all three 
of the most advanced methods of 
skin fabrication: hydraulic bulging, 
flow turning and explosive forming. 
Added to Honeywell's complete facil- 
ities for more conventional metal 
working, these newer techniques 
simplify many complex jobs, 

A typical example is this weapon 
system externally stored on high- 
performance aircraft- The main body 
is rolled and welded in the conven- 
tional manner using standard equip- 
ment; the more difficult nose cone is 


flow-turned, the tail cone section is 
explosive formed. 

Honeywell is conducting advanced 
research involving new methods and 
new metals (stainless steel, both 
low- and high-strength alloys: titani- 
um: magnesium; nickel alloys; explo- 
sive hardening of beryllium; explosive 
compacting of copper) in the field of 
skin fabrication. Besides doing jobs 
that can't be handled by conventional 
processes, new refinements in tech- 
nique are producing finer tolerances, 
greater flexibility, lower scrap rate. 



NOW OPERATIONAL 


Honeywell-developed weapon gives 
craft long range anti-sub capability 


As part of the Navy's modernization 
program, a formidable number of 
fleet vessels have been equipped 
with ASROC (antisubmarine rocket). 
Capable of blasting a sub with hom- 
ing torpedoes or depth charges at a 
greatly extended range, ASROC was 
developed by the U.S. Naval Ordnance 
Test Station (NOTS), for the Bureau 
of Naval Weapons. As prime con- 

Sergeant missile 
battalions 
being activated 

The Army’s highly mobile Sergeant 
surface-to-surface missile will be the 
major striking force of battalions of 
nuclear artillery now being activated. 

With a range of 75 miles, the 3iVv 
foot, 10,000-pound Sergeant carries 
a Honeywell-developed warhead. Al- 
together. Honeywell has participated 
in more than two dozen missile pro- 
grams in capacities ranging from 
prime contractor to supplier of preci- 
sion inertial components. 


tractor, Honeywell is responsible for 
the entire ASROC weapon system, 
including computer, launcher, mis- 
siles and all aspects of control. 

ASROC makes it possible for sur- 
face vessels to attack enemy sub- 
marines in a matter of seconds after 
detection. A combination of racket, 
torpedo or depth charge, integrated 
with sonar and computer, ASROC de- 


tects and tracks submarines by 
bouncing short bursts of sound off 
the target. Returning echoes are 
magnified aboard ship to provide the 
course and speed of the target. 

After the contact is identified and 
tracked, the ASROC payload (torpedo 
or depth charge) is aimed and 
launched with deadly accuracy by 
the shipboard digital fire-control sys- 
tem. During the entire search, detec- 
tion, track and launch operation 
there is no need for the attacking 
vessel to maneuver or leave a con- 
voy; ASROC can launch its weapons 
as the sonar identifies targets. 



This advertisement is gait) fof by Honeywell, not from Govem- 
ment funds. While it Is a report concerned with our nation’s 
defense programs, /( is particularly addressed to companies 
seeking help in those areas where Honeywell experience can 


be most useful. Your inquiries are invited. This material has 
been cleared for publication by the Government agencies and 
companies that are concerned. Minneapolis-Honeywell Mili- 
tary Products Group, Minneapolis S, Minnesota. 


Honeywell 
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The Curtiss -Wright X-19 ... a new Flight System Concept 


The twin-engine, four-propeller VTOL aircraft, pic- 
tured above, is being built today, under contract from 
the US Air Force, by Curtiss-Wright for operational 
evaluation and environmental testing by the Tri-Ser- 
vices: US Air Force, US Army, US Navy. 

As conceived and developed by the Curtiss Divi- 
sion, the X-19 is designed to answer a military and 
commercial need for practical, efficient, high-speed 
VTOL aircraft. Combining vertical take-off and land- 
ing ability with one-engine-out safety, the tri-service 


X-19 utilizes tilt-propeller radial force to supplement 
thrust and wing lift for smooth stall-free transition. 

Other design advantages include: flight speeds 
from hover to near-jet, long engine life, low outflow 
velocity at hover, extremely-low noise level, simple, 
stable operation in hover, transition, and cruise using 
conventional fixed-wing aircraft controls. 

These attributes make the X-19 highly adaptable 
for a wide variety of all-weather operations. It is a 
new flight system concept by Curtiss-Wright. 


Curtiss Division 
Curtiss-Wright Corporation 


Caldwell 


New Jersey 


tional Aeronautics and Space Adminis- 
tration already spend large sunis on 
engineer re-training programs and per- 
sonnel to manage them, while many 
smaller firms arc complcteh- without 
such programs. Opinions of delegates 
indicated that the aerospace industry 
could do more to get full \aluc out of 
its technical personnel if the gov- 
ernment is willing to pay for it. 

Two ideas of how the gosemment 
might support these programs were sug- 
gested: One plan would give coni|3anics 
having technical manpower utilization 
programs a tax break to help offset the 
costs; another idea called for a change 
in government contract accounting pro- 
ccmites to cover re-training and admin- 
istrative costs of such programs. 

In summing up the results of the 
conference, W'illiam G. Torpey, con- 
sultant for the Executive Office of the 
President, said that over 70 ideas on 
bettor technical maii|)owcr utilization 
were brought up. Of these, he called 
the conferees' attention to 20 "take- 
home ideas" which companies could 
use on a voluntary basis. 

Assistance Pledged 

Torpey said that the solution to the 
problem of acquiring mote effectiveness 
out of existing engineering and scientific 
talent svas too broad to permit any rigid 
guidelines to be laid down. Torpes- also 
pledged the assistance of his office to 
any firm wanting to work out a teclmical 
manpower utilization program. 

Some ideas iiroduccd at workshops: 

• Graduate and short coiiiscs. Iiidaistrs 
should explore such things as additional 
time off and pay increases to stimulate 
interest in outside study. 

• Projjcr job assignment. Don’t itse en- 
gineers and scientists in jobs that could 
be handled by technicians. Creative 
engineers should be recognized and al- 
lowed to advance at their own pace. 
Non-crcative engineers should be as- 
signed to non-creati\c tasks. 

• Status and incentives. Achiewcmcnl 
should be aecompanied by ads-ances in 
status such as new job titles and pub- 
lication of deserving papers. Good work 
should be tcw.irdcd monetarih- or bv 
awards or both. 

• Some alternative to propo.sal writing 
requirements. Must conferees agreed 
that proposal writing often keeps their 
best talent occupied when thc\- could 
be working on dcrelopnrent programs. 
Few had any eoncrctc remedies, short of 
the govcrnmcnt'.s designating a firm to 
undertake a given project-a solution 
most felt was unacce|)tal)le. 

• Better communication between the 
engineer and management. Some felt 
communications were breaking down at 
the first line supervision Icr-cl where 
new supervisor-engineers har-e not \-ct 
begun to think like management. 
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Townsend Company 
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Goodyear Pushing MMRBM Transporter 


By Arnold Slicrinan 

Akron, Oliio— Plust One progr.im 
dt'fiiiition of the tnmsporter-laiinchcr 
for the mobile mcdiiini-rangc ballistic 
missile (MMRBM) svsteiii is getting 
top priority at Goodvear Aircraft Corp. 

This is hap]x;nitig despite the reluc- 
tance of North Atlantic Treaty Organi- 
zation nations, over ivliosc roads the 
transporter esentually nil! roll (AW’ 
Oct. 8, p. 30). to base the system within 
their borders and finance its production. 
Another obstacle is uncertainty as to 
just hoM' far nefense Dept, will back 
the complete program. 

Rstcrnal configuration of the trans- 
porter. which «)ll hasc the capairility of 
Uiuiidiiiig a tnn-stage. solid-propellant 
missile from 200 to 2.000 naut. mi., is 
expected to resemble eitlicr a furniture 
ran or a tank truck. Tlie top of the 
scliiclc will slide open, the missile will 
automaticallv be erected and the firing 
will take place from a platform on the 
tail of the truck, (Sec artist’s rendering 
that appeared in May 7 issue of Avi.s- 
Tios Weck.) 

Maximum width of tlie transporttr 
will be eight feet. Tlic vehicle will luu e 
to be capable of a ?0-m|3h. speed on 
paved thoroughfares. It will he required 
to negotiate grades up to 307^ and 
right-angle intersections not more than 
23-ft. wide. The system will hase to be 


operational after withstanding peak in- 
cident oscrjiressurc of 10 psi. min. 

Although efforts prohabh- will be 
made to make the schiclc as unobtru- 
sive as possihle, its identity will he un- 
mistakable. Constant iiiohilitv. rather 
than disguise, will lx: its major asset. 
The dcs icc will be air-transportable by a 
C-1 30 svorkliorse. 

Prior to launch, the sehiclc will be 
driven off the highway and onto grass 
or gravel. Struts, located behind tlie 
front wheels, will sink into the ground, 
anchoring tlie truck during firing to en- 
sure stability, bhriiig damage to tlic truck 
will be iniiiiinal. probably consisting of 
scorched areas around the tail platform. 

Phase One costs arc still being 
negotiated but Avi.vnox Wiek has 
learned that the dollar figure will ap- 
proximate 5500,000. Sen. Car] Hayden 
(D.-Atiz,), in amiouncing the contract, 
estimated tliat Gnodrear's Lifclificid 
Park. Atiz., facility would receive as 
much as 5100 million in contracts if the 
svstem derelops through Phase Tlirce, 
production. Tlie MMRBM task force 
is being mustered at Litchfield. 

Robert W. Ricliardson. Gocidscai 
Aircraft vicc-prcsideiU-sales. said the 
Nas-y has assigned three liaison nffi- 
urs to the Ballistic Svsteiiis Division as 
part of tlic program. One of the require- 
ments for the laimclier is a e.ipahility to 
he fired from ships as well as sehicics. 
“Tile svstem must be capable nf hot 


launches jignition on the launch plat- 
form of the truck] and cold launches 
[ignition of the missile in the air] from 
sea.” Richardson said. 

Final Defense Dept, decision to pro- 
ceed witii production of the vehicles is 
not expected before mid-1963. In the 
mtcrini, after Phase One studies ate 
completed, the next stage. Phase Two, 
wiH indiidc coii.striiction and testing 
of a prcitots'pe scliicle. 

T. .\. Knowles, president nf Good- 
scar .Aircraft, told .Aviaiion Week that 
his design team liad worked on the 
MMRBM proposal for two years. 

DOD liad nartosved the launclier- 
transportcr competition to tsvo com- 
)3anics. American Machine and Foim- 
dry was the rnmicr-up. Ilmvcset. many 
of the large auto manufacturers also liad 
bid on file competition, and Goodye.ir 
Airaaft, a wholly-owned subsidiary nf 
Goodvear Tire and Rubiicr Co., finds 
itself in the position of having beaten 
some of the parent company’s most im- 
portant tire customers for the award- 

In tlic over-all MMRBM program, 
Goodyear -Aircraft figures as an associate 
prime contractor. 'Hiiokol won the pro- 
pulsion award; I'otd -Aeromitroiiic is re- 
sponsible for the re-entrs' scliiclc |3liase. 
Naming of an integration contractor is 
expected sliortlv- 

Without minimizing the potential 
importance to Goodyc.u of MMRBM, 
the largest Goodyear contract extant is 
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GOODYEAR AIRCRAFT engineer gives forward and aft canopies for the Phantom 2 final 
inspeetion. Canopies are as transparent as (ilatc glass and arc inspected against a grid back- 
ground. Canopies for the P-fH and F-IOO arc produced at the company's Litchfield Park. 
Ariz- facility under subcontract from McDonnell Aircraft Corp- 


Nasy’s Subroc anti-submarine warfare 
missile. Richardson said that test firings 
c'li land and underwater are going on at 
tlic present, tic also said that Navy’s 
nuclear attack-class submarines arc be- 
ing built to accoinniodatc the Subroc 
missile, which is fired underwater like a 
torpedo, rises into the ait where the 
warliead separates from the booster, .and 
then re-enters the water on a collision 
course with its target. 

“ft's a complex bag of tricks,” 
Richardson said, "You liavc to take into 
consideration lisdrndyiiamics, aetodv- 
iiamics, and rc-ciitty." .All work on Sub- 
roc is done at Goodyear's 3-million- 
sq.-ft. .Akron plant. The l-million-sq.-ft. 
L.'tchficld facility, whicli completes tlie 
G.AC ctmiplcx, was originally purchased 
for cotton manufacture, according to 
Richardson. 

Goodyear Aircraft lias been manufac- 
turing blimps since World AVar 1 and 


considerable GAC effort is Still directed 
.It inflatable structures. 

Goodyear recently umeilcd a 30-ft. 
model of an inflatable space station 
wliich the company has entirclv funded 
(AW Oct 20, p. 99). “We liad hoped 
that NAS.A would siiow a greater in- 
terest in tlie proposal tliaii thf\’ have," 
Richardson said. ".Altliough wc thought 
if we could generate any interest it 
would he from the Manned Spacecraft 
Center in Houston,” he added, “interest 
stems to lie coming from son Braun in 
Huntsville.” 

Company Funds 

.Asked if Goodyear would continue 
dcicloping the station witli its own 
funds, Richardson said tlie company 
wdl sink no more funds in tlie |iroject. 

Both Knowles and Ricliardson said 
tlicy think the govcninienl and N'.AS.A 
are missing a good bet in not using 



MODEL of a Goodyear ZPG-3W. tnodified for carrying Saturn S-4 stage, shows G.AC eon- 
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exploding bridgewire 
electro/ordnanee 

SOLVED, THE 
EXPLOSIVE 
ORDNANCE 
PROBLEM 

WITH in/McCORMICK SELPB 
ELECTROEXPLOSIVE FIRING MODULES 
for: Engine Ignition 
Stage Separation 
Thrust Termination 
Missile Destruct 
Wherever positive and 
accurate bursts-of igniter 
energy are required 
ITT (or greater safety, depeadaOility. 






For further information write 
Power Equipment and Spate 
Sysleme Devarlmenl for Data 
File ASD-1856-I. 






accurately 
tests gyros in 


.D0017hr. drift 
rate class 


The tviodel 252 Test Table is a highly reliable instrument. It provides extreme accuracy 
repeatability for the test of gyros, accelerometers and guidance platforms. A major 
reason why: its design eliminates stiction-producing elements. Instead of a mechani- 
cal or liquid film bearing, the table "floats” on air. The 252's direct drive AC torque 
motor eliminates the problems of hysteresis effects of DC torque motors and of periodic errors and friction 
inherent in gear drives. Servo-driven slip rings further reduce stiction in the table system. Directly coupled 
electromagnetic transducers take the place of readout micro switches. A precision instrument— and one iwhose 
modular design allows you the luxury of choosing features compatible with your test requirements. For example: 


TABLEAXISREADOUTcan bedigitaloranalogas TILT AXIS READOUT is available TILT AXIS can be driven 

well as visual with an accuracy of ±1 arc second visually to an accuracy of ±2 arc manually or by torque 

and a resolution of 0.5 arc seconds. (Visual read- seconds or in digital form to an motors for testing 2 axis 

out by a fixed-position eyepiece.) accuracy of ±1 arc second. gyros. 

For more information on the Model 252 Test Table or for assistance with your guidance systems test requirements, 
write to the J. W. Fecker Division, American Optical Company, 4709 Saum Boulevard, Pittsburgh, Pennsylvania. 


Leading supplier of inertial guidance test systems 


J. W. FECKER DIVISION 

American ^ Optical 



blimps as missile carriers. Knowles said 
that an airship can be built to haul a 
1^0, 000-lb, missile slung undctneatli it. 
Knowles pointed out that as effective as 
barges might be, salt sprays are a po- 
tential danger to their cargo. 


"^Ve base ne\er recorded more than 
I/2g in an airship," he said- “This is 
an important condition when vou cor- 
relate it with sensitive missile Com- 
ponents." 

Richardson added that the blimps 


could easily carry bulky radar structures 
as well as the missiles. 

A major Goodyear effort has been the 
building of receiver-transmitters for the 
Nike Zeus anti-missile svstem. Richard- 
son said that GAC is the biggest hard- 
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Near the town of Lunch, Nebraska there is a large triangular 
plot of land bounded by three straight roads which are 8SS, 
870, and 975 yards long respectively. The owner of the land, 
a friend of mine, told me that he had decided to sell half the plot 
to a neighbor, but that the buyer had stipulated that the seller 
of the land should erect the fence which was to be a straight one. 
The cost of fences being high, my friend naturally wanted the 
fence to be as short as possible. What is the minimum length 
the fence can be? —Contribuled 

Our USECO Division’s new line of plastic encapsulated cups 
come in all shapes and sizes to fit almost any electronic module 
or component. Molded of glass-filled diallyl phthalate, the cups 
are light, rugged, economical, and non-corrosive. Nice lookers, 
too! Their measurements are available from U.S. Engineering Co., 
13536 Saticoy St.. Van Nuys, Calif. 

ANSWER TO LAST week’s PROBLEM: I53=P+5’+3* OT 
37I=3» + 73+lA 

m LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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A partial view of the TRAtiSACTER System Covipiler iinits at Boeing Transport Division. 

The TR.ANSACTER.® £>at£t Collection System 


jQ rt^o-y^ja/7 


0^0 


-1^ 







;y- '4 


Initially installed in June 1960 at Boeing’s Transport Divi- 
sion, Renton, Washington — TRANSACTER input stations 
and Compiler units are efficiently collecting, transmitting 
and recording vital, accurate production data for instanta- 
neous processing. Thus management reports are continu- 
ously available for the never-ending improvement of Boeing 
customer service. 

At Renton, engineering control, attendance reports, factual 
labor distribution data, order status and labor/maehine 
utilization reports are readily at hand. Potential applica- 
tions include quality control and material/inventory control. 

S T ROM BE R G 
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ware subcontractor in tire project. "If 
Nike goes, it will have a major impact 
on Goodyear," he said. 

.^mong other Goodyear projects; 

• Design and erection of the Ballistic 
Missile Early Warning System 84-ft. 
antenna. 

• Submarine antenna masts for Polaris 
submarines. 

• Radoinc construction for D-52, C-150 
and RI'-llO aircraft. 

• Canopies for tlic r4!I and RF-110. 

• Filament winding of cases for the 
Pol.iris A3. (Richardson said Goodyear 
will attempt to get filament winding 
subcontracts for the MMRBM as ssclf 

• Center wing sections for the B-52. 

• Advanced flight simulators for the 
\\’2I' and A2F. 

• PIc.viglass windows for all tlic Boeing 
:07s. 

• Side scan radar for the RF-110 (AW 
Oct- 15. p. 37). 

Goodyear recently completed fabrica- 
lion of tlie 30-ft. mobile Syncom satel- 
lite tracking antenna niidcr subcontract 
from Bendix Radio. The par.ibolic an- 
tenna is mounted on a pedestal which 
is attached to a 32-ft.-long erection 
trailer. The assembly weighs 34 tons. 

Another current Goodyear Aircraft 
activity is the design of an infl.rtablc 
fabric radio antenna which can double 
as a container for a r.idio tr.insmitter to 
be used in ocean recovery of nose cones. 

WTren the antenna package strikes 
the water, it is inflated by a salt watcr- 
aetir.itcd device and the transmitter be- 
gins emitting signals to recovery tc-.ims 
in the area. The structure was designed 
under subcontract to Hughes Aircraft. 

One paradox of the os er-all Goodyear 
corporate paltcni is that while there is 
a Goodyear Aircraft Corp., there is also 


a Goodyear Aviation Products Division, 
which is a unit of Goodyear Tire and 
Rubber Co. The products division 
manufactures aircraft wheels and brakes, 
tires and tubes, deicers. 

The products division handles 
rubber-based manufacturing; GAG is re- 
sponsible for the larger metal-based con- 
struction. Asked why Goodyear main- 
tains two separate organizations when 
it is apparent that one would probably 
do. Richardson shrugged and said: "The 
damn tiling grew up tliat wav." 

Both Richardson and Knowles arc 
part of an executive group which meets 
bi-weekly ss’ith Goodyear Tire officials- 
Knowlcs is the chairman of the com- 
mittee. Tlic purpose of the meetings 
is to acquaint Goodyear Tire with the 
progress, requirements and needs of the 

■As an integral component of the S1.5- 
billion rubber manufacturer, Goodyear 
Aircraft, unlike many otlier defense 
and aerospace firms, is seeking no di- 
versification into consumer manufac- 
turing. At present, 90% of GAC's 
work is defense-oriented- “And our 
objective is not to go into civilian con- 
smnet goods," Knowles said. "There 
is no pressure on us to do so,” he added. 

Richardson, apparently alluding to 
pressures being exerted by geographical 
and political considerations in contract 
awards, said; "We can’t get the towel 
out and cry— not with Goodyear Tire 

Knowles said that one of GAC's most 
critical problems is lack of technical per- 
sonnel. "There is a great shortage of 
technical people in certain areas." he 
said. At present there are about 5,000 
people employed in Akron— a third of 
these arc engineers. 



Whether your 
■f/l+ration 
problems involve 
AirCi^oil^' 
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Air-Maze has 
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'^^ 216 - 292-6800 

(check the yellow pages) 

or,^-to... 

AIR-MAZE DIVISION 


AVIATION 


97 





Dc Hnilbnd Blue Stieok, which will serve as first stage launcher on the joint European space vehicle program, is being static-tested at 
British Miuistrv of Aviation^s Spadeadam Rocket Establishment near Carlisle, England, French-designed second stage is in advanced 
development phase, and West Germany is developing the third stage (AW June 25, p, 51). 

Blue Streak Launcher Static-Tested at Spadeadam 

Two Rolls-Royce RZ.2 rocket engines (AW Iiilj 17, 1961, p. 57) arc fired at a thrust of 150,000 lb. each during a recent test of the Blue 
Streak at Spadeadam. This was lOC^ more timist than needed fr>c the first launch nest year at M’oomcra, .-Vustralia, test range. 


Closcup (above) shows firing of tw-o RZ.2 engines for Blue Streak. Three test stands at Spadeadam are constructed of concrete and steel. 
Engines are mounted to dclleet thrust vertically into water-cooled unit which then dcRccts Raines hoiiiontally. Concrete blockhouse 
(below) serves as coiitro) point for Blue Streak tests, and is located about 1.000 ft. from test stand. Tests can be observed through periscope, 
center of photo, and by closed-circuit televiskin. Instrumentation includes- recording galvanometers, strip chart recorders and magnetic tapes. 
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Unique in its coverage of the entire aerospace market, the 1963 BUYERS' GUIDE 
ISSUE has been completely revised to meet radically changing industry patterns. 
Products, systems and services of over 3,000 manufacturers will be listed in one 
easy-to-read section covering satellites, space vehicles, missiles, aircraft, avionics, 
airline and airport equipment, supporting equipment and services. Appearing on 
tinted paper for fast identification and greater readability, this section will contain 
more than 2,000 newly revised categories with names of manufacturers listed under 
each category. 

Greatly expanded editorial reports on procedures for selling to Department of De- 
fense agencies and the National Aeronautics and Space Administration will include 
names, addresses and telephone numbers of government officers concerned with 
aerospace procurement. 

As an advertiser in the BUYERS' GUIDE ISSUE, your company's name, and the 
page number of your advertisement will be featured in prominent bold-face capital 
letters for each of your listings. Of special interest and available for the first lime this 
year, are reduced rates for multi-page advertisements. Also available to advertisers 
using one or more pages are l/6th page, black and white advertisements, adjacent 
to product listings. 

Through the BUYERS' GUIDE ISSUE, your sales message will reach over 84,000 
engineering-management buying influences in the $ 1 7 billion aerospace market. This 
is your opportunity to give them additional product information at precisely the 
moment when buying decisions are made. 

For details on the many additional features and benefits, contact your local AVIA- 
TION WEEK & SPACE TECHNOLOGY District Manager, now. 
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By Erwin J. Bulban 

Wicliitd, Kan.— Confidence tliat 
Cessna Aircraft Co.’s business aircraft 
sales will show a substantial improve- 
ment in tlic last four months of 1962 
over an already favorable fanuaiy-Augiist 
period, resulting in a probable com- 
mercial retail dollar volume of S67 mil- 
lion. was expressed here by high-rank- 
ing company ofScials. 

Cessna marketing division manager 
Frank Martin said nie company’s retail 
January-August dollar volume already 
exceeded by SIO million the S35 million 
which was tallied in business aircraft 
sales during the same period last year. 

Cessna dealer retail sales in the period 
were 4% higher, and inventories of air- 
craft were down approximately 2% 
from those of faniiary-August. 1961. 

His position, echoed by other ex- 
ecutives, was that, with Cessna's busi- 
ness showing this definite uptrend, 
everything points toward the company 
having an even better year in 1963. In 
fact, next year would be the biggest 
in Cessna history, both in number of 
units retailed and dollar volumes, they 

Confidence was also expressed that 
the company’s growth in the next fi\’e 
years would he at a minimum rate of 
10% per year, compounded each rear. 

Occasion for optimism was presiew 
of Ces.sna's 1963 model line for 1,600 
distributors, dealers and the press. It 
consisted of 19 models, including the 
novel tractor-pusher Skymastcr. Two of 
the new types, the Skyknight twin and 
Model 205 have alrcadv been made pub- 
lic fAW Aug. 6. p. 109; Aug. 27. p. 
HI) and four otficrs are being kept 
under wraps until Dec. 10. Tliis is 
planned to enable the company to fill its 
distribution pipelines with the new air- 
planes prior to public unseiling. 

M'itb so many models in the line, 
staggering of production schedules is 
required to provide adequate supplies 
of aitpl.ancs. Aircraft to be introduced 
later include the Model 182 and Skv- 
lanc, the Model 210 and Model 51011, 

Following the preview of the new 
line, distributor-dealer personnel flew 
away more than 1 50 new airplanes from 
the factors-, representing an estimated 
retail volume of more than S2.5 million, 
Included in the flvawav were Models 
150, 172 .and Skyhawk.s. Delivery of 
new Models 180 and 185 Skywagons 
begin this month and Models 182, Sky- 
lane and 210 will begin to leave the fac- 

airplane pte- 








Cessna Expects Sharp Increase in Sales 





When you design for all-weather service 
...look to FAFNIR for hall bearings 

Sea duty can be hard on aircraft control bearings. Rust 
is a constant hazard. To solve the problem, Fafnir 
makes ball bearings with built-in “Sou’westers” . . . 
tight-fitting seals that keep weather and salt spray out, 
lubricant i'n. Used in exposed locations, these bearings 
help keep the wings of the fleet poised for flight. For 
leadership in ball bearings . . . look to Fafnir. The 
Fafnir Bearing Company, New Britain, Connecticut. 


FZ5i[?KID[I5 

BALL BEARINGS 


view and dis^ssions with Cessna cxccu- 

• Skyniastcr four-to-six-placcr, powered 
by two 210-hp. Continental 10-360 en- 
gines in tandcin. is scheduled for public 
introduction by distributors and dealers 
in April, with a price of S39.930 estab- 
lished for the airplane with basic equip- 
ment. Cessna expects that initial pro- 
duction will provide approximately 100 
Skym.isters in the balance of 1963 from 
time of its introduction. 

• Tuiboproppowcred airplane is still in 
the preliminary study stage and Cessna 
definitely has no plans to compete with 
the new Beech Model 120 (AW Oct. 
1. p- IS) in the foreseeable future by 
dcsclopmcnt of an airplane in that size 
and weight class, according to Senior 
\'icc President Del Roskam. lie also 
indicated that the company plans no 
participation in a smaller turbine-pow- 
ered business plane program, such as 
that dcsclopcd by Beech with Sferina 
ill France which is resulting in produc- 
tion quantities of Turbomcca .Astazou- 
powered Beech Barons. 

• Sport plane, probably single-place and 
costing approximately half as much as 
the model 150— which sells in the 
58.000-9.000 class-is a veri’ active 
project at Cessna, although the final 
design has not been defined. Several 
configurations have been secretly built 
and flight tested. A rclathely new pro- 
gram, the sport airplane represents a 
top management feeling that far too 
much emphasis has been placed on pro- 
moting the airplane purely as a business 
tool and that a brr.ikthrough in airplane 
marketing requires a return to empha- 
sizing the pure appeal of pleasure, 
thrills and prestige of flving to bring 
larger mimbcrs of potential customers 
under the industry’s influence. Once 
"sold," these new owners will tend to 
move up gradually to higher-priced, 
more sophisticated cquipineiit. Cessna 
apparently inteud.s to start a program 
soon promoting the pleasure aspects of 
flsing as part of the groundwork lead- 
ing to the new small low-priccd airplane 
it hits in development. 

• Wholcsaicr-dcalct program, whereby 
all distributors and dealers will be in- 
dependent nrgauizittions, is expected to 
be completely implemented in 1963 
with signing of new franchise contracts 
by the factory in January. Plan is to 
eliminate long-standing complaints from 
many dealers that some distributors also 
owned dealerships svhich gase these 
dealer outlets an edge in pricing over 
independent dealers. Cessna has been 
mosing towards lias’ing its distributors 
—the wholcsalcrs-divorce their dealer 
outlets into completely separate organi- 
zations from the parent company. The 
dealer outlets would h;uc their own 
management and thev would be han- 
dled on the same basis as the independ- 


ent dealers in their respective territory. 

Second prototype Skymastcr dis- 
played, considered a production eonfig- 
uiatioii. showed a number of recogniz- 
able changes over the earlier version as 
a result of deselopiuent since the ini- 
tial four-place prototype started flight 
tests last year, Skymaster has received 
l'’cderal As'iation Agency certification, 
and company officials say that approval 
of the final configuration with uiodifica- 
tions is a matter of paperwork. 

Particularly thorny problem handed 
to the design staff by management has 
been an insistence on extremely low- 
cabin noise Ics'cls. Some of the changes 


in the airplane's configuration arc basic- 
ally tied to this ambitious program, 
though Cessna declines to say at this 
time just what decibel levels it is seek- 
ing. 

Most noticeable changes include a 
major rcsision and clean-up of the aft 
engine cowling lines, which was done to 
ensure minimum airflow separation and 
accompanying burble with attendant 
noise and vibration. Variable-inlet air- 
scoops under the wings {AW' Nov, 13, 
p. 1 17) have been deleted, and a single 
large dorsal ram-air intake lias been 
placed atop the aft fuselage. 

Multi-blade fan, rotating with the 
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LOCKHEED 
Aerospace Traffic 
Control Center 
Timetable: 1970's 


Will command centers based in soace be 
an outstanding development in the ten-year 
span from 1967 to 1977? 

The answer at Lockheed-California 
Company's Spacecraft Organljatlon Is— 
Yes. Proof: the Spacecraft design pictured 
here. It reflects the maturity developed in 
our thinking about manned space systems. 

The station— aerospace traffic control 
center of the 1970's— will be assembled in 
orbit In a series of pieces brought together 
by rendezvous technipues. Included: Com- 
mand center; living quarters; maintenance 
station; radar and Infrared sensing devices; 
nuclear power supply; communication links 
with the earth and other space vehicles. 
As now planned, 12 people will man the 
vehicle. Their tour of duty will be measured 


For four years Lockheed-California 
Spacecraft has concentrated on the needs 

fields pertaining to development of such 
complex spacecraft, as well as related sup- 
porting technologies: Space physics (radia- 
tion hazards);astrodynamics (rendezvous); 
biophysics (human engineering): metal- 


naterial 


.res). 


Scientists and Engineers of outstanding 
taient and training are needed to develop 
the new Spacecraft concepts of Lockheed- 
California in the following fields: Digital 
Communications; Antennas and Propaga- 
tion; Advanced Systems Planning; Bio- 
astronautlcs and Space Medicine: KF 
Equipment; Astrophysics; Astrodynamics: 
Communications Analysis; Aerophysics; 
Tracing, Telemetry, Command Engineer- 
ing; Weapdhs Effects; Operations Research: 
Theoretical Physics. Write; Mr. E. W. Oes 
Lauriers, Manager, Professional Placement 
Staff, Dept. 1110, 2406 N. Hollywood Way, 
Burbank, California. An equal opportunity 
employer. 



From sea io stars— 


the range of 
LOCKHEED 

ADVANCED DEVELOPMENT 

Air. Space. Sea. Vast frontiers that 
challenge Lockheed’s scientific creativity, 
engineering knowledge, manufecluring 
skills! None offers greater scope than 
Advanced Aircraft, 

The Hypersonic Fighter pictured above 
is only one example of many advanced 
concepts. Others are; 

1) The Supersonic Transport design 
concept, which typifies the Company's 

2) The Rigid RotorHelicopter. Lockheed's 
helicopter test bed, flying for several 
years, already has ably demonstrated 
Outstanding stability and maneuver- 
ability. 

3) The Hydrofoil— whose stability, con- 
trol and noise are now under Intensive 
study by the Company. 

Scientists and Engineers of top-level 
talent and training are invited to explore 
these Immediate openings: Electronic 
Systems; Structural Dynamics; Flight Test 
Analysis; Thermodynamics; Electronics 
Research: Instrument and Data Systems: 
Systems Reliability: Propulsion; Helicopter 
Preliminary Design: Guidance and Control. 
Send resume to: Mr. E, W. Des Lauriers, 
Manager Professional Placement Staff, 
Department 1110, 2406 North Hollywood 
Way, Burbank, California. An equal 
opportunity employer. 




This dolphin 
is ialking . . .and 
LOCKHEED 
is listening ! 


Yes, Lockheed oceanographersand marine 
scientists listen to "dolphin talk." Studying 
acoustical characteristics of underwater 
creatures is part of their daily work. Un- 
raveling the mysteries of the sea is typical 
of the many research projects in which 
they are engaged— projects that constantly 
create new openings, fresh opportunities. 
Other fields now being probed; Internal 
waves; low-level marine meteorology; ma- 
rine geology. Moreover, for its own use, 
Lockheed has adapted and commissioned 
the deep-sea research vessel Sea Quest— 
one of the few such ships owned by 
industry, 

The Sea Quest already has revealed many 
significant facts about sub-surface sound 

It has been dcscovered that the "sonar ' 
system of a porpoise can sense underwater 
obstacles as far as a quarter mile away. 
Readings so obtained are added to the 
library of underwater animal sounds. This 

shrimp and many varieties ol fish. 

Other Lockheed scientists and engineers 
are busy on other projects. For example; 
One group Is absorbed In the improvement 
of airborne ASW avionips. Geophysicists 
are concerned with the interaction of ocean, 
atmosphere and geography. 


—will do well to investigate these oppor- 
tunities; Hydrodynamics: Aerodynamics for 
Marine Vehicles. Write today Mr. E. W, Des 
Lauriers, Manager, Professional Placement 
Staff, Dept. 1110, 2406 N. Hollywood Way, 
Burbank. California. An equal opportunity 
employer. 


LOCKHEED 


LOCKHEED 

CALIFORNIA COMPANY 


LOCKHEED 

CALIFORNIA COMPANY 

A DIVISION OF LOCkHCED AIRCHAFT COBPORATION 



Fliglit test IS under way on the |irototv|ie Ensttoni F-28 ihtec-placc hflicoplcr and R. ] 
luistroiii Corp. of Menominee, Mich., is expecting to comiilctc certification in carlv 19fi5 
Helicopter is powered by a 180 lip. Lycoming 0-360 engine driving a tlirec-bladc nicta 
rotor. Top speed is ap]iroxiiiiatclv 109 mph. and tlie lielicojitcr cruises at approximatclv 
90 mph. Masinmm gross weight is 1.950 lb. Price will be under 530,000. company says 


propeller, has been ])]acetl in tlie rear 
race of tile aft cowling to |)tovide posi- 
tive exit of engine cooling air. This 
acccler.ilcd airflow also tfiid.s to suck 
with it airflow coming off the rear 

•Aimed at providing ii step-up, twin- 
engine airplane requiring ininiiiuim in- 
doctrination for a single-engine pilot, 
the tandem-engine Skymaster h.is a 
gross weight of 3.S30 lb. and empty 
weight of approximately 2.300 lb. 
Cruise speed is conscn-ativcly listed as 
"over 170 iiipli." at 75%, power at 

7.500 ft- With standard fuel c.ipacity 
of 92 gal., the Skvmastcr has an en- 
durance of more than 4 hr. or 750-mi. 
fim|e; an optional 5fl-gal. auxiliary fuel 
supply will extend this to mure than 
6.8 hr. or 1.030 mi. 

Limited preliminary date also credits 
the airplane with a service ceiling of 

15.500 ft. Single-engine sea-ice ceiling 
will be lietter on the rear cngine-9.000 
ft.— tliaii on the forward powerijlant 
by 1,500 ft. Flight test program luis 
included takeoffs with botli front or 
tear engines Cut. 

People who lunc flown in tlte air- 
plane say that it shows excellent single- 
engine performance. 

The 76-in, -dia. full-feathering, con- 
stant-speed propellers coiinter-rotatc to 
obviate torque effects. 

Tandem engine installation has been 


the subject of an F-A.A investigation 
into the possibility of requiring a spe- 
cial pilot rating for the Skymaster con- 
figuration. This has been resoh ed by a 
requirement for former singlu-e'iigiiie 
pilots to acquire a classification termed 
".Airplane Multi-Fuginc Land-Limited 
to Center Tluust-’’ Current imilli-en- 
ginc pilots will not require tliis addi- 


tional rating, according to Cessna- 
Basic flight test requirements for the 
new rating ineUidc deimmstration by 
the pilot to a I'’A.A inspector or pilot 
examiner of ability to maintain proper 
climb rate with the front inopcilcr 
windmilling and feathered and also with 
the te.ir propeller in titc same configura- 
tions. Other requirements arc singlc- 




CRYO SONICS, INC. 
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Wright SPf|l||y 


GYRO ELEMIHTS 
PROVEN RELIABILITY 


Wright; 


t Pancake Synchros, Resolvers 
I Torquers, Spin Motors 
* Microsyns, Pick-Offs 
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Senior Engineers and Scienlisis 



GRADUATE STUDY OPPORTUNITIES VIA TV 
AT RAYTHEON'S EXPANDING ASV/ CENTER 


Academic Advancement A microwave tcleviaion link between 
Raytheon's ASW Center and the University of Rhode Island is pro- 
viding unique academic and professional growth opportunities for 
Raytheon engineers and scientists. Two-way audio enables students 
to ask questions and receive answers, just as if they were on campus. 
The time and cost involved in travelling to and from the university 
is completely eliminated. Raytheon spares no expense in providing 
growth potential for its engineers and scientists. 

Challenging Growth Positions Now Highly qualified senior 
and intermediate-level engineers needed at Raytheon's ASW Cen- 
ter in Portsmouth and Newport, R.I., in these areas; Advanced 
Systems, Marine Systems, Airborne Systems, Mechanical De- 
sign, Electrical Design, Transducers. Reliability, 

Thorough training and considerable experience in one or more of 
these areas may qualify you for one of the above positions; Sonar, 
communications theory, advanced mathematics, computer program- 
ming. circuitry design, information theory, detection or lire control 
systems, and servomechanisms. 

Completely Integrated Feellity At Raytheon's ASW Center, 
you have the unique and refreshing opportunity to witness the whole 
developmental picture, rather than just a particular segment. Reason; 
complete integration of research, design, development, and produc- 
tion — all in one location. This is the first private industrial complex 
in the U.S. devoted to the study of the detection, communications, 
and the classifications of objects in hydrospace. Located in Ports- 
mouth and Newport, R.I., in the lovely Narragansctl Bay area that 
is noted for leisurely living. 

Please send resume lo; 

D. T. Anderson 

Raytheon Company 

Submarine Signal Operation 

Portsmouth, Rhode Island 

I^AYTHEON^ 


engine stall in straight and turning 
flight under simil.it propeller condi- 
tions. simulation of ciigiite failure at 
speed approximately 10% above stjll- 
iiig witli the airplane in takeoff am- 
figuration to show clinib-niit ca])abilities 
and engine procedures, loss of rpin. 
associated witli complete power loss at 
various speeds from stall to cruise, sin- 
gle-engine landing with inoperative en- 
gine idling at zero thrust rpm.. and 
in-fliglit unfcathcring of propeller. 

Cessna feels that a pilot versed in the 
Model 172 should be able to handle the 
tcquircincnts for the new rating in 2 hr. 
or less. 

Basic l.iyout pros'ides a single 5-ft.- 
widc cabin entrance door on the right 
side and numerous large cabin windows, 
affording a total \icwing area of ?,709 
sq. ill. The cabin is 9.5 ft. long and 
ncarh -t ft. wide, providing consider- 
able leg room in the four-place version. 

Tile optional fiic-to-six-place interior 
layout will hase indis idual seats, with an 
aisle betu'cen the center pair. Baggage 
coinp.irliiicut. c.ipblc of holding 160 
lb. of luggage, has a door on tlie right 
rear side of the Cilbin, 

Cockpit Layout 

Cockpit provides communication 
n.ivig.ilion equipment in the Center of 
the panel, with convciitional-typc niiitti- 
enginc controls on a pedestal extending 
forward below the radios. Pedestal and 
levers arrangement replaces an earlier 
design utilizing knob-type pusl!-]nill 
controls based almost flush with tlic 
bottom of the panel- Each engine has 
a thrust indication switch which acti- 
vates a red liglit mounted on the appro- 
priate propeller rpm, control lever to 
assist the pilot in quickly locating loss 
of thrust. 

Front-engine controls arc located on 
the left side of eacli pair of gated les ers; 
tear-engine controls on the right. En- 
gine instrument presentations and en- 
gine controls are paired vertically, with 
front-engine instruments on top. 

Normal tankage is outboard of the 
tail booms; optional tankage would l>e 
placed in wing panels between tlic 
booms and cabin. The standard tanks 
feed into a 3-qt. sump in the lower 
portion of tlic boom, with fuel going 
from the sump through an auxiliary 
pump to tlic fuel selector valve— left 
main tank to front engine, right main 
to tlic rear engine. Cross-feeding is 
pros'ided. Also, left auxiliary feeds front 
engine, right auxiliary feeds the rear 
engine. 

Vapor lines from each engine return 
to the ntains. Thus, normal procedure 
would be to use the main tanks during 
the first liour of Riglit to avoid oier- 
filling tlie mains with rctiim fuel from 
the auxiliaries. 

Skiniaster incorporates dual 28-\ . 50- 
piiip. alternators rather than conven- 
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tional d.c. generators, providing a 
lighter-weight electrical system and 
higher-voltage outputs at lower engine 
rpm., particularly at engine idle speeds. 

The majority of the electrical power 
requirements ate provided by tlic alter- 
nators at taxi engine rpm. 

Optional equipment under consider- 
ation includes liglitw-ciglit wing and 
stabilizer de-icing boots and a 4S.?-cu. 
ft.-capacity oxygen system with console 
in the cabin roof. 

Bosic Details 

Basie details of the other nesv air- 
planes in tlie 1961 line being unveiled 
lo the public included: 

• Model 172 was the center of attrac- 
tion in tlie current line, offered in four 
lersions, with two powerpiant selec- 
tions aiailable. .^irp'lanes incorporate 
the rcar-siew "Omni-Vision” window 
treatment which was largely responsible 
last year for a major sjiurt in 182/Sky- 
lane sales and is expected to provide 
similar impetus to tfie 172 series this 
year. Standard 1961 Model 172, with 
Continental H5-hp. engine, will sell for 
S10.245, the 172- Powermatic with 
Continentai 175-hp. geared engine for 
S11.275, the de luxeSkyhawk configu- 
ration with I43-hp. engine at S11.995, 
and with the 175-hp. engine at S14.- 
650- 

The higiicr-powered versions both 
lias’C constant-speed propellers. Gross 
weights and useful load increases are 
featured in the entire 172 scries. The 
Model 172 gross weight is 2,100 lb.. 
with useful load increased to 1,040 lb. 
Skyhawk gross weight also is 2,100 lb.. 
with useful loading approximately 970 

The 172/Powennatic gross weight 
is 2,500 ]b„ with useful load 1,140 lb. 
Skyhawk/Pnwemiatic gross weight is 
2,500 lb., with useful laid totaling 
1,075 lb. 

Control Forces 

New 172 series aircraft liaic larger 
delators and stabilizers by 4 in. Icngtii, 
which a.ssist in reducing control forces 
and enhancing the aircraft's landing 
characteristics. 

• Skyhook iiclicopter also features sonic 
in.ijor ciiangcs over the previous model, 
including an improved Continental 
270-hp. engine with new crankshaft 
libration damper weights, dmiblc- 
brenker magnetos to improve starting 
ami smootlicr power acceleration, new 
st.irtcT oi-crload cluteli to protect the 
srartcr drive in the event oi an engine 
Iwckfirc, hcuvier connecting rods and 
hot-fiirgcd liolts with tolled tlircads and 
flanged mits. Now supercharger dutch 
lias 507? greater cajiacity, and rc-in- 
forced rocker aim boss has 10% 
grc.iter strength. 

New Skyhook Cll-ID will be .iiail- 
iihlc in three versions in 1961: a dc luxe 


four-place personal transport priced at 
579,960, a utilitv model minus the 
plush upholstery and other equipment 
selling for S78,'780, and a ‘‘municipal’’ 
version for use in connection witli Civil 
Defense and civic duties which will sell 
for 579.600. 

CIMD gross weight has been in- 
creased 100 lb. from the CH-IC for a 
total of 3,200 lb. 

Largcr-than-nornial cargo door will 
he ai'jilable on tlic utditv \crsicin. 
Other CIMD changes for 1961 include 
flotation gear to replace the skids, a 
rotor brake that stops the main rotor in 
10 sec. from 200 rpm., litters, a cargo 
sling that can handle an 800-lb, external 
load beneath the fuselage, and an op- 
tional hoist capable of lifting up to 220 

Cessna expects to deliver approxi- 
mately 15-40 CH-lDs in 1963, com- 
pared with 25 in 1962. 

• Model 150C, the hvo-placc trainer, 
patrol and business plane, and the 
Models 180F and 182F utility .airplanes 
arc cliangcd primarily in details. The 
1 50C is continued in three models— 
the standard plane at 57,775, the trainer 
at 58,775, and the plusher Inter-City 
Commuter at 59,435. 

The 18DF will sell for 515,950 and 
the Model 185B Skvwagon for 519.495 
in 1961. 



MISSILE & AIRCRAFT SYSTEMS 
UNDERSEA NAVIGATIONAL SYSTEMS % 
MANNED SPACECRAFT SYSTEMS j 

i Immediate openings are now 
a for experienced weight and structures ( 
j engineers for assignments embracing a h 
4 broad range of analysis, investigation, C 
i and physical testing activities as a 
4 related to advanced electronic compo- k 
II nents and systems. These positions spe- b 
1 clficelly entail the preparation ofwelght h 
] and balance estimates for preliminary p 
1 designs and determination of optim 
4 designs for advanced systems. 

! Appropriate degree and several years of p 
j related aircraft or missile experience p 
] required. Resume to A. W. Thelbert, p 
3 Autonetics Professional Placement, |~ 
j 12830 South Clark, Downey. California, 

I for prompt response. ' 

W OPaORTUHITV EMPLOYER 


NEW opportunities in 
MISSILE ENGINEERING 'i 
for; 


PHYSICISTS - 
MECHANICAL & 
ELECTRICAL 
DESIGN ENGINEERS 
SYSTEMS 
> ... ENGINEERS 


Hughes Tuceorr Engineering Lab- 
oratory again expends Its scope 
of operational State-of-the-art 
advances In missile and space 
engineering create many chal- 
lenging new opportunities. 
Engineering effort at Hughes 
Tucson Includes operational and 
advanced missiles as well as 
sub-system designs for space 
programs, 


Specific arei 
include: 

' Contro 


iofim 


idiateneed 


Circuit Design 
Infrared Theory 
Ordnance Systems 
Transistor Techniques 
Mechanical Time Systems 
Electromechanical Design 
Microwave Antenna 
Design 
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Of interest to engineers and scientists 


D/6ITAL COA/TAOL SYSrS'AI 





COMPUTER MECHANIZATION 
OF DESIGN PROCESSES. 

. . . one of more than 500 R&D programs under way at Douglas_ _ 


This Douglas program has a dual purpose; 
first, to develop a network of integrated man- 
machine procedures for use in the design of 
electrical-electronic systems; second, to auto- 
mate portions of the design task for greater 
design efficiency. 

Research is going forward in such areas as 
logical design (i.e., Boolean equation optimisa- 
tion and minimization), component placement 
on a two dimensional plane, hardware selec- 
tion, wiring change control, and automation of 
production tasks, 

Considerable progress is being achieved 
through the application of such disciplines as 
probability and statistics, topology, linear alge- 
bra, symbolic logic and dynamic programming. 
Of career interest to engineers and scientists 
The demands of missile and space technology 
have multiplied the requirements at Douglas 




An equal opportunity employer 


_Ll_ ■■ 


for computer and electronics oriented person- 
nel at all levels of experience and educational 
background. Work assignments are among the 
most advanced and challenging in these fields. 

You will participate in stimulating techno- 
logical programs — many extending years into 
the future — relating to space explorationr 
defense and communications. 

Send us your resume or fill out and mail the 
coupon. Within 15 days from the receipt of 
your letter, we will send you specific informa- 
tion on opportunities in your field at Douglas. 


DOUGLASTh^^j^ I 

I I ' 

"missile S space systems aiVISION 


Mr. F. V. Edmonds 
Missile and Space Systems Division 
Douglas Aircraft Company 
3000 Ocean Park Boulevard 
Santa Monica, California 

Please send me full information on profes- 
sional opportunities in my field at Douglas; 


I i tTt 



Piper Aims for 23% Sales Rise in 1963 


Retail sales goal of SS3 million in 
1963 was set before Piper Aircraft Corp. 
distributors and dealers by general sales 
manager J. W. Miller at the company's 
recent annual international sales meet- 
ing and new model display at 
Hollywood, fla. 

The target, a 23% increase over 
Piper’s Fiscal 1962 sales period end- 
ing Sept. 30. significantly signaled a 
sharp departure from company man- 
agement’s pessimistic attitude regarding 
its own and the business aircraft indus- 
try’s sales potential in tlic past two 

Since some of this previous bearish 
attitude had been due to concern over 
the break-in problems being experi- 
enced at Piper’s new N'ero Beach, Fla., 
light aircraft production facility, indica- 
tions ate that nianageincnt generally 
feels that these problems ate behind 
tliem and tliat the relativclv good show- 
ing the industry is making despite some 
slackening felt bv other U. S. industries 
due to recession presages good times 
ahead for bnsine.ss aircraft makers and 
retail outlets in the year ahead. 

Further confidence in Piper’s future 
is being generated hr the company’s 
strong return in the four-place field 
u’ith its new Cherokee line, a weakness 
strongly felt at the time it phased out 
its higlr-wing Tri-Paccr; .md also the 
good showing made by its six-place 


Aztec B twin. Since its introduction 
early in 1962, the Aztec B has ac- 
counted for 35% of the entire light 
twin-engine business aircraft market 
sales volume during its first seven 
months of production life, according 
to the Lock Haven, Pa., producer. 

Pros’iding a fimi measure of the com- 
pany’s new-felt confidence are its plans 
to accelerate dcrclopnicnt of new 
models to add to its line this year and 
next. Briefly these include: 

• Comanche 400, powered by an up- 
rated 380-lip. eiglit-cvlinder Lycoming 
engine, is expected to be ready to join 
the 180-hp. Comanclie and 230-hp. 
Conianehc on Piper's production lines 
during the 1963 model year, 

• Twin-engine Comanche also is near- 
ing the completion of its initial dcrclop- 
ment and also is due to go on the mar- 
ket during the new model year. 

• All-plastic PA-29 Papoose side-by-side 
two-seater (AW Nov, 17, p. 104) has 
been making "satisfactory ptogress” in 
flight tests and two additional proto- 
types arc now under construction at 
\'cro Bead) to accelerate tlie new air- 
plaite's development program and pro- 
vide additional service and e-xposure 
testing during next summer. The PA- 
29 now is expected to be added to the 
Piper model line, with deliveries begin- 
ning during the 1964 model year. 

• Cherokee B seaplane trials are work- 


Apnehe 235 Data 


Engines 2 Lveoming 

O-540.BI.A5 

235 hp. 

• 2.575 rpm. 


. . 4.800 Ib. 

i‘linptv weight (standard). 


Empty weight (.Autaflight) 

. . .2.850 Ib. 

l-'iicl capacity 

...144 gal. 

Wing span . . 

37 ft. 


- . 207 sq. ft. 


. . . .27.6 ft. 

Height 

. . . 10.3 ft- 

Wing loading 23.2 Ib./sq. ft. 

Power loading 

10.2 Ib./hp, 


. .25 cu. ft. 


... .200 lb. 

C.ifgo space 

. .80 eu. ft. 




75% 


. . 191 iiiph- 

Stall speed, pmvet oif. flaps 
down 

...62 niph. 

I'alcoff run. 2>.dcg. fla[>s. . 

... 830 ft. 

Takeoff run to clear 50.fl. . 



. ..880 ft. 

Best rate of climb 

. .112 mph. 

Rate of climb 



climb 

Siiiglc.cngine rate of climb 

110 mph. 
. . 220 fpiu- 

Cruise range at 75% pow 


7,000 ft. 

. . .980 mi. 

Cruise range at 55% pow 

er at 

7.000 ft 

..1,185 mi. 
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the weary impatience on his colleagues' faces. To him, a challenge 
sach ball. The man seeking an idle, easy billet feels out of place at 
United Technology Corporation. The atmosphere hums with the vitality of stimulating 
projects: filament-wound segmented rocket engines; solid propellant segmented space 
boosters; ablation-cooled thrust chambers; hybrid rockets. Creative scientists have 
plenty of mental elbowroom at a modern 30-acre Research and Engineering Center 
and a 5,000-acre Development Center, and their ingenuity is backed up by the vast 
resources of United Aircraft Corporation. Living conditions are second to none — on 
the beautiful San Francisco peninsula. An Equal Opportunity Employer. 



For information, contact J. W. Waste, Dept. 18A, P.O. Box 358, Sunnyvale, California 


Opportunities in 


U. S. Business & Utility Aircraft Shipments 

June 1962 







1 

3020. 000 

S“, 

’i 

13,270.000 

. ■ 

i 

(,.,04.000 

““"'"MiBs-, 

’ 

(07,000 

Ltk, LA-4 

1 

(21.000 

Mogan Mirv 20 

30 

(040.000 

ilils 

i 


TOI.1. 

6S6 

$>,.707,000 

...... 

unlll M.lnoifunrvbl 

.. .. ^ ... ..A" 

ggnw,.d 10 g*.r,m,n. o( 3,820 unM. .Wort .1 160,103. 000 0. 





Rocket Propuision 

UTC 

Liquid Test Engineers— Plan and 
conduct research and development 
of preparations for test of upper 
stage liquid propulsion systems. Re- 
sponsible for build-up, testing, and 
evaluation. Areas of endeavor In- 
clude ablation chambers, tankage 
and pressure, variable TVC, hybrid 
motors, and liquids ignition systems. 
Requires 2 years of experience in 
testing and an engineering degree. 
Solid Test Engineers— Responsible 
for development and testing of large 
solid rocket motors, test stand build- 
up, test equipment specifications, 
motor firing and test evaluation, in- 
cluding making measurements down 
in the "mud." Specific areas include 
environmental test, structural test, 
and motor component test. Requires 
engineering degree and 2 years of 
experience. 

Process Engineers— Plan and de- 
velop process operations, studies, 
and programs to improve process 
methods for large solid propellant 
rocket motors- Provide liaison with 
plan engineering or processing cri- 
teria and layout for new facility de- 
signs. BSCHe plus I to 3 years of 
experience. 

Sr. Design Engineers — Supervision 
of a group in design of Solid Rocket 
Motor Components. Requires Profes- 
sional Degree and a minimum of 5 
years rocket design experience. 
Design Engineers — Design and 
development of Large Solid Rocket 
Motor Components. Includes design 
of Cases. Thrust Vector Control Sys- 
tems, Nozzle Hardware and Ignition 
Systems, analysis of Internal Ballis- 
tics. Requires BS or MS in ME, AE. 
Physics, or ChE. Responsibilities as- 
signed according to capability. 
Structures Engineers and Stress 
Analysts— As a member of UTC’s 
Engineering Sciences Staff, will de- 
velop and apply Experimental and 
Theoretical Methods of Stress Anal- 
ysis. Will consult with Designers and 
Project Engineers in assuring Struc- 
tural Integrity of all Rocket Motor 
Assemblies and Components. Re- 
quires BS or MS Aeronautical, Me- 
chanical, or Civil Engineering; as- 
signments will be made commensu- 

United Technology 
Corporation 



ing out s.itisfactorily and the company 
expects to announce receipt of approval 
on the 160-hp. B model with floats 
siiortiy to be followed soon after by 
tlic 180-lip. B model in the same 
configuration. 

New products in dcs’clopmcnt by 
Piper's Electronics Division at Vero 
Beach include a fuel flo«’ meter for 
carburetor-equipped airplanes, expected 
to go on the market soon, plush new 
radio equipment and a flashing anti- 
collision beacon. 

In light of the company’s poliev of 
announcing new models only wlicii 
significant changes have been incorpo- 
r.ited (.A\V Oct. i, p. 80) and not pro- 
gr.iniiiig these on the basis tli.it the 
company’s complete line will simul- 
taneouslj' reflect such iinproscnients. 
the recent comention starred two air- 
planes; a considcrabis' revised .\pachc 
twin, featuring .in Aztec-type tail, and 
the new, more powerful iSO-hp. four- 
place Cherokee (A^\' Oct. 1. p. 80). 

The new Apache 23> four-to-five- 
placc light twin is powered by two 
Lycoming O-540-Bl.\5 engines develop- 
ing 235 hp. each at 2.575 rpm., a major 
power increase over the 160-hp. Lycom- 
ings in the compaiiv’s Apache II. Tlic 
Apache 235 engine is the same as that 
used in the 250-hp. Comanche, but has 
been derated slightly to allow use of 


80/87 octane as well as 91, 96 and 100 
octane fuels. 

TIk' new light twin model is priced 
at S-44,990 and thus falls between the 
-Apache II. selling for 537,990 and the 
more sophisticated 250-hp. six-placc 
Aztec B which retails at $52,990. 

To take the increased power and 
weight, the new Apache 235 uses tlic 
Piper Aztec’s larger tail, which incorpo- 
rated a swept vertical assembly and all- 
inovine one-piece stabilator. Applica- 
tion of the new tail configuration per- 
mits considerable cost savings in utiliz- 
ing available Aztec tooling to provide 
the Apache 235’s modified re-.ir. Most 
important benefits obtained include a 
gross weight of 4,800 lb., allowing 144 
gal. of fuel, five persons including pilot 
and over 200 lb. for baggage. 

Standard instrumentation includes 
full gyro panel, the Super Custom 
version including a standard factory-in- 
stalled instrument flight rules (IFR) 
radio package consisting of a Motorola 
T-12B automatic direction finder and a 
24 navigation-communications svstem 
comprising a Narco Mk. 10 360-chan- 
nel transceiver and separate VIIF re- 
ceiver, a Narco Mk. 5 90-channcl 
transmitter and 190-channel receiver 
and two VOR/ILS indicators. .A de- 
luxe pacLigc of Collins radio equipment 
also is available. 
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In Southern California 

BENDIX-PACIFIC 

North Hollywood 

OFFERS THESE EXCELLENT OPPORTUNITIES FOR ENGINEERS 
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first in VTOL aircraft 

at SIKORSKY 


CHALLENGING 
SPACE AGE 
CAREERS 
IN CREATIVE 
ENGINEERING 


aemanding assignment: 
ange VTOL programs, bot 






STRESS ANALYSTS 
POWERPLANT DESIGNERS 
REINFORCED PLASTICS 
ENGINEER 

AIRFRAME DESIGNERS 


Sikorsky Aircraft 

STRATFORD, CONNECTICUT An EgMl Opportunity &nployer 


u 




AERONAUTICAL 

ENGINEERS 


lo participate in the development 
and manufacture of the 

JET COMMANDER 

BUSINESS-SIZED JET 
FOR EXECUTIVE 
TRANSPORTATION 

Here's your opportunity for per- 
manent, well paid employment in 
the Oklohoma City or Santa Mon- 
ica areas. Your tolents will be 
recognized ond reworded by a well 
finonced and Internationally estab- 
lished leader in the monufoclure of 
business aircraft . . . the world 
famous Aero Commander. 

The progrom is privately finonced 
and a backlog of orders for the 
Jet Commander already exists, so 
your position will be secure and 
not dependent upon government 

Commander is out front — and will 
slay ahead — in the race to provide 
business-sized jet transportation 
for executive use, 

IF YOU ARE AN AERONAUTICAL 
ENGINEER in any of the classi- 
ficalions listed below, please con- 
loct us at once. Degree or equlv- 
olent experience essenliol. 

• STRESS ANALYSTS 

airframe detail stress analysis. 

• AIRFRAME STRUCTURAL DESIGNERS 
4-8 years' design experience, ca- 
pable of original design of air- 
frame, castings and forgings, 
along with preliminary stress 

• DESIGN DRAFTSMEN 

3-5 years’ experience in airframe 
drafting, capoble of completing 
details and production drawings 
from design layouts, and making 
minor layouts, 

SEND RESUME TO 
Personnel Mgr, 

lEIIO COMMSNbEII. IM., lEIHANT, OKLAHOMA 
subsMIory pi KOCKWELL-STANOARO ^(OBPOKATION 
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SYSTEMS ENGINEERING 
IN DEPTH 

...As Management Sees It At General Precision Aerospace’s Systems Division 


A gront deal 5ias been written in 
the last decade about the scope of 
technical imagination required for 
advanced systems planning for 
aerospace environments. The 
need for efiectivc collaboration 
between specialists from many 
disciplines has also been deline- 
ated — many times. □ We sub- 
scribe to the importance of these 
aspects of systems engineering at 
General Precision. However, we 
feel that other factors call for 
equal emphasis today if the some- 
what fantastic demands of next 
generation space systems are to 
be met. 

These factors are; 

. . . wide experimental as well as 
theoretical knowledge of oper- 
ational characteristics of new 
equipments and components 
and their interactions in varied 
•relationships. 

, , . comprehensive determinations 
of producibility and costing. 

, . . efficient program management 
techniques in harmony with 
customer ijrocedures. 

...a total commitment to a new 
order of reliability. 

ADD THESE FACTORS to the 
high creative and analytical qual- 
itiesrequirecl todevelopcriteria for 
complex systems structures, and 
■youhav 




?whatwe mean at General 



YOUR INQUIRIES ARE INVITED 
REGARDING SENIOR & INTER- 
MEDIATE POSITIONS FOR: 


PROJECT MANAGER . . . AERO- 
SPACE GROUND EQUIPMENT — 
Direct technical development of 
electronic ground equipment to 
support airborne inertial system. 
Requires BSEE and 6-10 years 
tost and evaluation experience. 
ALSO OPENING FOR PROJ- 
ECT ENGINEER WITH 3-S 
YEARS EXPERIENCE. 
SYSTEMS ENGINEERS . . . GUID- 
ANCE & CONTROL-Positions at 
senior and intermediate levels for 
synthesis, analysis and design of 
sophisticated and advanced digi- 
tal, stellar inertial guidance and 
control systems. Reejuircs BSEE, 
3-8 years experience. 

MISSILE OPERATIONS ENGINEER 
...LAND & MARINE INERTIAL 
SYSTEMS — Define guidance and 
control, as well as overall opera- 
tional requirements of advanced 
missile weapons system- Will 
evaluate established land and sea 
navigation systems, performance 
data and create interface specifi- 
cations for missile-borne stellar 
inertial systems. Mostdesiredex- 
perience would combine detailed 
ledge of inertial systems 


outgrowth of 25 years experience, within the General 
Precision structure, in successful development and 
fabrication of progressively more advanced guidance, 
navigation and control equipments, components and 
s>;stems.) □ Engineers and scientists in sympathy 
•with our philosophy of systems engineering are in- 
vited to inquire about joining this aggressive group. 
CONTRACT BACKLOG INCLUDING MMRBM PROGRAM 
CREATES OVER 100 NEW POSITIONS 
The Systems Division is engaged in a major new 
program to provide stellar inertial guidance for 
MMRBM, the Mobile Mid Range Ballistic Missile. 
Other efforts arc currently concentrated in the fol- 
lowing areas; Guidance and Control Systems for 
Missiles and Space Vehicles; Aerospace Ground Sup- 
port Equipment Systems; Aerospace Tracking and 
Detection Systems; Airborne Command and Control 
Systems. Those activities will entail substantial stall 
increases— tci'fAm the next three months. 


theory and field operational experience with such 
weapons systems as ATLAS, MINUTEMAN, PO- 
LARIS, etc. Additional military experience helpful. 
PROJECT MANAGER... ANALOG CIRCUITS- Organize 
and direct engineering staff involved in R&D of servo 
amplifiers, resolver buffer amiJlificrs, operational am- 
plifiers, electronic integrators, regulated power sup- 
plies and oscillators. 

SENIOR PROJECT ENGINEER. ..ANALOG COMPUTERS 
— Assume project responsibility for D&D of advanced 
airborne navigational computers, including inertial 
doppler and air data types. Requires BSEE or ME 
with experience in servomechanisms, error analysis 
and stability criteria. 

Additional Engineering Opportunities for: 

ENGINEERING FLIGHT TEST • SPACE VEHICLE 
STRUCTURES • RELIABILITY • GYRODYNAMICS R&D 
MICROELECTRONICS R&D 


<SE> “DIVISION 

[p[^Cl©D©D®M SYSTEMS DIVISION 
RESEARCH CENTER 

Otpl. IB, H50 McBRlDE AVENUE, LITTLE FALLS, NEW JERSEY 
An Equal OpparLuniiy Employer 
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ROCKETRY. ..FROM KAI-FUNG-FU TO THE MOON 


From the first-known use of rockets in the defense of Kai- 
fung-fu in i3th century China, rocketry has experienced 
anything but a continuous advance. For many hundreds of 
years these early fire arrows knew little improvement or new 
missions. Gradually they were given minor applications as 
signaling devices, incendiary weapons and lifeline launchers. 
Suddenly, in the last three decades, rocketry has made its 
breakthrough as a spectacular source of power. 

Since World War II, Bell has been in the forefront of rocket 
engine application and development, beginning with the 
design of this country's famed X-1 supersonic research air- 
plane, first to penetrate the sound barrier successfully in 
1947. It was followed by the Bell X-IA and X-2, which 
established even higher speed and altitude frontiers. Next 


liquid-propellant rocket engine for Rascal, 
nal air-to-surfacc guided missile, 
vering in quantity thehighly-reliableAgena 
irust liquid rocket engine which made his- 
8, 1959, by propelling this country's first 
10 orbit. Since then, the Bell Agena engine 
tful payload into orbit than any other and 
significant role in Air Force satellite pro- 
,’s Ranger moon and Mariner Venus probes, 
ding rocket reaction control systems for the 
capsule, Centaur, Dyna-Soar and the X-l 5 
:. Beil engineers continue to develop new 
ines for even more powerful rocket propel- 
;d this country’s conquest of space. 
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How the Phantom Records What the Radar Sees 


Early in the development of the Phantom n, 
McDonnell designed a Direct Radar Scop)e Camera 
(DRSC)* as part of the instrumentation necessary 
for armament control system evaluation. It was 
soon apparent that the low cost, low volume, re- 
liability, simplicity, inflight reloading, recording 
capabilities and projector playback characteristics 
of this device made it ideal for crew training and 
evaluation. At the request of the U.S. Navy, 
McDonnell put the system into production and it 
is now standard equipment on Phantoms being 
delivered to the fleet. More recently, the 
McDonnell Direct Radar Scope ('amera was spec- 
ifled for the F8U-2N and the F-llO. 

The system includes a McDonnell developed 
KD-26A camera, periscope, and electronic control 
assembly. Mirrors and prisms are used to shape 
the periscope to installation requh-ements. A unique 
application of an optical principle eliminates glare 


and double images while allowing the observer to 
change scope intensity without reducing photo- 
graphic quality. 

The KD-26A is a pulse operated 16 milli- 
meter camera using standard 50 foot film magazine 
for inflight reloading. During radar search, the 
shutter is triggered at the end of each azimuth 
sweep. During tracking, the camera is pulse oper- 
ated at 2-6 frames per second. Correlator lights 
are introduced to mark such events as lock-on. 
firing, snap-up and other incidents where a record 
is desired. The film can be quickly developed and 
projected for crew training and evaluation, main- 
tenance trouble shooting or mission documentation. 

The McDonnell DRSC is presently being 
proposed for a number of all weather fighter air- 
craft in addition to applications such as sonar, air 
traffic control, weather and navigational radar 
recording. 


* Patent Applied For For DRSC brochure, write: McDonnell. Dept. 08. Box 516. St. Louis 66. Missouri 




Mercury, Gemini. Asset and Aeroballistic Spacecraft • 

Phantom n Fighter, Attack and Reconnaissance Aircraft • Electronic Systems • 

Talos and Typhon Missile Airframes and Engines • Automation 

MCDONNELL AIRCRAFT • ST. LOUIS 

Engineers and 5?cientists: Employment opportunities exist at McDonnell, prime contractor on projects in the national interest such as MERCURY, ASSET, 
GEMINI, and PHANTOM n. An E(|ual Opportunity Emi)loyer, For information, write: Professional Placement , McDonnell. Dept, aw , Rox 5 16, St. Louis! {)(>, Mo. 


